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To the Factory Owner 
or Manager: 


Are you satisfied with the conditions as they exist in your plant? Possibly 


some economies might be effected ? 


Our experience makes us competent to investigate these matters tor you 
Specific recommendations are made concerning physical or administrative bet 
terments. The investigation of physical facilities must be based upon a know 
ledge of the output and should properly start with the receipt of raw material 
and be carried along through the entire plant; dealing with storage, routing 


manufacturing operations, inspection, assembling and shipment 


Re-arrangement of departments or betterment of methods may, im addition to 
reducing cost, make it possible to take care of an increase of business without 


extensions to buildings or purchase of new equipment. 
We have a highly efficient corps trained in this work. 


Do you intend building a new factory or enlarging an old one? Here again 
our knowledge of industrial engineering enables us to arrive at the layout ol 
equipment and building design best suited to the requirements of production. 
We design buildings to fit the work. Q We will be glad to arrange an inter 


view if you will write us signifying vour interest 


Dodge & Day 


PHILADELPHIA. 
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dur plant is fully equipped with latest designs of machine tools for the Rapid and 
Economical production of spiral gears, stearing gears, heavy worms, gear transmissions 
‘te.. of various sizes. Unless you have unusual facilities we can do this work Gheaper 
than you can Let us prove it. 


PRATT & WHITNEY GOMPANY, 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York. Boston: Oliver Bldg. Chicag: 
616 North 3d St. Philadelphia: 21s 


Mc Cone, 436 Market St., San Fra: 
nipeg and Vancouver, 


»: Commercial National Bank Bldg. Pittsburg 
Birmingham, Ala., Brown-Marx Bldg 
isco, Cal., and 164-8 North Los Angeles St 
Japan, F. W. Horne, 70 C Yokohama, 


Frick Bldg. St. Louis: 
Agents : California, Nevada and Arizona, Harron Rickard & 
The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Win- 


t and Callowhill Sts. 


, Los Angeles, Cal. 
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Tool Equipments 


For Boring Mills 
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The character of a Boring Mill’s accessories largely governs 


both the quality and quantity of its output. 

Our Tool Equipments give the largest possible productive 
capacity to any Mill. 

We have a new booklet describing them ready for distri- 


bution. Ask for Catalog AE-14. 





AGENTS—— Marshall 


BRIDGEPORT, os. syracuse 8.8 
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Wilson, Montrea 
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Motch & Merryweather Machinery 
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pay on all kinds of duplicate bar jobs. 
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Here are a few examples of the kind of work that makes the “Flat Turret” Lathe 
Turn to pages 12 and 13 for more particulars. 


JONES & LAMSON MACHINE COMPANY, 


Springfield, Vermont, U. S. A., and 97 Queen Victoria Street, London, E. C. 











DIAMOND TOOLS 


Special shaped carbon, black dia- 
mond, pointed tools for turning 
paper, cotton, corn husk, rag, chilled iron and hard rubber 
rolis. They hold theirsharp cutting edges for months. Can 
be sharpened and will last for years. 

Thomas L. Dickinson, M’'f'r, 47 Vesey St., New York 


¢. W. Burton, Griffiths & Co., London Sole Agents for Great Britain 
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KIN KS If vou haven’t bought at KINKS 
least one of the ten Hill 

Kink Books in the past six weeks, you are just six weeks be 

hind the great number of active, progressive ambitious men 

who have siezed this opportunity. The best little helpers a 

man can have, only 50 ects. apiece (2,/ 6)—beautiful books 

and full of meat Don’t delay Send for Circulars now 


HILL PUBLISHING CO., 505 Pearl St., New York. 














Black Diamond Files and Rasps 
PERFECT ALWAYS 
Twelve Medals Awarded at intersational 


Expositions 
ma a 





For Sale Everywhere 


Copy of Catalog will be sent free to any Interested file user 
on application 


&. a H. BARNETT co., Phila., Pa. 








YOUR SHOP NEEDS IT 





Note the Overhanging Arm 


it gives our No. 3 Polishing Lathe the neces- 
sary ability to handle bicycle parts and large 
pieces which must be polished under the wheel. 
Also mote, that the projection of the wheel from 
the column permits many kinds of work to be 
easily polished that the ordinary lathe would 
tind difficult. There are ample means to take 
up wear. 


Circular showing a dozen polishing lathes on request 


DIAMOND MACHINE CoO. 
PROVIDENCE, R. I. 
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and Packings That Expand Instead 


of 


Blowing Out 





BY H. V. HAIGHT* AND B. C. BATCHELLER#+ 


where 


In a pneumatic haulage plant pressor, an extensive system of piping 
uilr pressures 01 700 to 1200 pounds per with valves and fittings, and several loco 
square inch are employed the detail work motives can be made practically bottle 
of the design is largely a problem of tight with air at 1000 pounds pressur¢ 
joints, valves and pipe fittings Only’ without undue trouble or expense Chis 
ordinary care and good judgment are beimg the case, it would appear that with 
needed in the design of these details; it) reasonable care compressed-air system 
is the common experience in coal mines” tor 100 pounds pressure can be mad 
that wit pneumatic haulage system practically bottle tight 
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It is hoped that a description of fittings 
which have been successfully used for 
high-pressure air will be of assistance to 
those who wish to improve existing pip- 
new systems; 
or high air 


ing systems, or to install 


whether for ordinary 
pressures 
As the 


lescribe 


purpose to 
in con- 


which | 
of them 


hittings 


are most used 


nection with pneumatic haulage plants 
built by the Canadian Rand Company for 
coal mines in western Canada, it may be 
a brief outline of the prin- 
cipal of installation. <A 
pneumatic haulage plant consists essen 
air compressor, a pipe line 


well to give 


parts such an 
tially of 


used for both storage and distribution and 


an 
one or more locomotives. 


[THe CompressOoR PLANT 


For coal mines this usually consists of 
compressor with 
The air end 
pressure 1S 


duplex steam-driven 
auxiliaries 

is four-stage; the terminal 
about 1000 pounds per square inch and 
the about 
25, 100 and 375 pounds respectively. The 
steam cylinders usually balanced 
Meyer valves; although the Pacific Coal 
Company, near Banff, has a compressor 


its boilers and 


intermediate pressures are 


have 


with compound Corliss steam cylinders. 
Fig. 1 shows a compressor having duplex 
Meyer steam cylinders and four-stage air 


‘ vlinders 


THe Piree LIne 
ur is delivered into the 
both 


is cheaper thai 


| he COMIpress¢ ad 


pipe line which is used for storage 
and tor distribution. Pipe 


; 


tanks, r¢ 


even if it is used only for storage, 
and when large pipe can be used for hoth 


storage 


ind distribution it is evidently 
very much cheaper thay separate storage 
tanks distributing pipe. At 
uitabl the pipe line are 
located charging stations for filling the 
tanks on the locomotives. When the tank 
is connected to the pipe line and the valve 
is opened the pressure is equalized at 
about 800 pounds. With 1000 pounds 
pressure in the storage line, 150 pounds 
pressure the locomotive 
tanks and with a ratio of pipe line to tank 
the should equalize 


at 830 pounds 


ind small 


places along 


remaining in 


of 4 to 1 pressure 


THE Locomotives 


Pneumatic locomotives are shown in 


me or two high-pressure tanks in which 
air is stored at 800 pounds 
From the storage tanks it passes through 
a series of stop and reducing valves to 


pressure. 


the auxiliary reservoir where the pres- 
sure is maintained at about 150 pounds 
per inch. Thence the air is ad- 
mitted by the throttle to the cylinders. 


square 
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chines built; on late: machises the pipes 
connecting the the 
have been placed outside the tank 
of Fig. & shows a 
of one 


intercooler to heads 
for 
access 
the tank on 
Rei rring 


Fig 5 


convenience 
of the 
to 


shows plungers 


cross section 


later machines. first the 


plunger packing, 
packed with both piston rings and _ stuf- 
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COMPRESSOR JOINTS fing boxes; on the later machines the 
lhe high-pressure fittings and joints of piston rings were omitted as unnecessary. 
the air compressor are nearly all used in’ A section of the fourth-stage stuffing box 


connection with the tank containing the 
three- and four-stage cylinders. A longi 


tudinal section of this tank is shown in 
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CYLINDERS 


and details of the packing ring ard oiler 
ring, or Figs. 
and 8 


“lantern,” are shown in 
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Figs. 2, 3 and 4. The locomotive carries Fig. 5. This shows one of the first ma- It will be seen that the inner rings are 
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pounds 


1 


all of sott babbitt 
babbitt to one pound of lead) while half 


(two IT genuine 


of the outer rings are of babbitt and the 
rest of red brass. If the outer rings were 


of babbitt they would wedge against 


uter wall it would be 


difficult to 


so tightly that 
remove the packing. On 


the plungers were simply 
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turned smooth, but the erecting engineer 
that the packing away 
quite rapidly until the plungers had be- 


reported wore 


gun to wear smooth. On later machines 
the plungers were ground and gave no 
This packing has given excel- 
Che posi- 


trouble. 
lent results on large plungers 
tion of the oiler 
criticized and it woul 


ring may perhaps he 
d probably be hetter 
Plastic 


these 


to place it nearer the stuffer 


was als tried with 


Three 


packing 


plungers grades of commercia 


plastic packing, each consisting of grains 


“sausages, were 


f soft alloy packed in 
tried on a small machine with a 2%-inch 


Two of the packings would not 


plunger. 
old a 


ind proved 


pressure of 800 pounds; the third 


satisfactory mal 


CHARGING DEVICE TEE AND SWING 


enough ( ai 


t tribute the packing equally 


around the plunger. On the wh how- 
babbitt 


rings have heen more satis- 


ever, 


factory for large plungers 


ooler hown 


The inter 


below the 


‘ers carries a wi pressure 
pounds per squat 
copper tubes %4 incl 
about 1 h tl 


tubs 

















0% 


will bx that at each corner of the 


plate there is a 


seen 
stud which comes almost 


exactly in the corner. Professor Sweet's 


rule in regard to placing studs on a rec- 
tangular plate such as this is: “The studs 
should not be placed right in the corners.” 
\s a matter of fact, with the arrangement 


shown the corners bent down causing leak 
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tubes were not annealed, that we did not 
specify annealed tubes, or state what they 
were to be used for, and that they had 
sent us unannealed tubes. They stated that 
were liable to crack in transit, or 
the We 


imagine any purpose for which such tubes 


these 


even in store-room could not 


would be suitable, and concluded that in 
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two or three as in the case of an ordinary 
companion flange. The ball and socket 
feature makes the joint tight even if the 
line. The flange being 
loose can be readily removed when it 1s 
to take that off the side cover 
[t is this feature in particu 


parts are not in 
necessary 
of the tank. 


lar which makes this joint so convenient 

















age lhe layout of studs was changed to tuture it would be safest to use copper where it is necessary to slip anything over 
that shown in detail, Fig. 9, which gave — tubes the end of the pipe before the joint is 
no farther trouble. The gasket between COMPRESSOR FITTINGS made. Extra heavy pipe was used in mak 
the tube plate and header 1s made of cop he fittings shown in Fig. 6 may next ing these joints in order to have sufficient 
thickness left after threading. Seamless 
iS, tubing would probably be better than lap 
welded pipe, as there would be no seam 
\ coming right in the joint. However, extra 
— heavy pipe did not give any particular 
r= / \ trouble on this account. It will be noted 
Is I f \\ . 7 . ° 
{ \\ that the radius at the end of the pipe is 
A Pp / e . - 
' \ / made slightly less than the radius of the 
\ corresponding socket. This gives in effect 
Lil ME —t__ —_— i line contact at the smallest diameter 
iit tf the joint so that it 1s not necessary to 
| lea 
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chine the stuffing boxes were cast ‘on the 
covers, but it was found that after the 
cylinders were assembled in the tank the 
pipes did not always come right in line 
with the stuffing boxes. The covers are 
now cast plain and are drilled for the 
pipes after the other parts are assembled 
and the pipes located 

The style of check valve shown in thx 
discharge pipe is used with slight moditi 
cations for either a stop or check valve 
on compressor, pipe line and locomotiv: 
A section of one of these valves is shown 
in Fig, 11, and it will be seen that it 1s 
the same style as an ordinary locomotive 
check valve The stem may be used to 
turn the disk and thus grind out any 
dirt which may have lodged on the seat, 
When 


used as a stop valve the hexagon on the 


or the valve may be locked shut 


| 
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} 
ty " “ ; mT lhe st 4 
stop valve of this stvle gave wav und 
pressurt . cning and = imereasing in 
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used in order to act as storage; the siz 
most commonly employed being 4-, 5-, o1 
6-inch Very much smaller pipe would 
do simply to transmit the air, so that it ts 


customary to use 1 to 3-inch pipe from 


the compressor to a point outside the en 
gine room where the large pipe begins 
Small pipe is also used where it is neces 
sury to pass under or over the railroad 
track, or at any place where it would be 
dificult to get around with large pipe 
l‘ig. 12 shows two different styles of pipe 
cups or reducing couplings for connecting 
6-inch pipe to 2%-inch pipe. The com 
panion flange for the flange connection 1: 
made the same as the one shown on the 
check valve in Fig. 6 For this small 
connecting pipe extra heavy pipe and steel 


ammonia elbows are used 


\s there is usually at least a mile oft 
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other case a car ran into a 4-inch pipe car 
rying 850 pounds. It broke where it was 
struck and also at the end, five lengths 
beyond where it was struck. The results 
if the split were not, however, very ser 
us. The H. K. Porter Company got a 
special pipe for this purpose made from 
selected skelp and very carefully worked 
This seems to give most satisfactory re 
sults 

The couplings used are of a special type 
made extra heavy with long threads anil 
recessed for calking with lead. <A 4-inch 
coupling is shown in Fig. 13. If the pipe 
is screwed up properly there are, however, 
no joints which it is necessary to calk with 
lead. When screwing up 4-inch pipe, for 
instance, there will be a gang of about 


seven men, six of them with three pairs of 


heavy pipe tongs screwing in the pipe and 

iw 

2 
ae 
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= 
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1) vinch 1s 


turning 


| these 


\ l ! ! pressure 
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tightened occasionally [he pipes must 


also be exactly in line, or they will leak. 


With the 


these difficulties 


flange unions shown in Fig. 14 


do not exist The erect 


ing men like them very much on account 
of their convenience when laying crooked 
lines 
\t suitable points in the pipe line, say 
about ile apart, are located stations 
for charging the tanks on the locomotives 
Fig sh charging station and the 
charging device on the locomotive The 
charg! ition consists of a tee, a charg 
Ing val ‘ swing joints, the “ball” of 
a ball-and-socket joint, and three sl 
pice ! Ipe lhe charging conne 1 
on the motive consists of the “socke 
of e ball-and-socket it lampin 
screw hecl ] nd the ne sary 
pipe « 1 tank 
wn in Fig. 16 
| \ 
« i 
¢ me 
; fore 
\\ A — 
( | ( I 
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} 1] ’ _ 
Ibow 
1] ) r 
end . 
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, P 
' : ] e 
rei 
: » show : 1] 
1 ew \\ 
vithir ut feet ‘ ‘ 
itior t 1s, at any point 1 S 
‘ ihout 6 fee A I I 
harging station used in the coal 
tl United States consists of thre 
Moran” ball joints special threaded 
union te onnect to the locomotive 
rging val nd ‘bleeder,”” whicl 


1 


air out of t 


e pip 
ing after the charging valve is closed so 
that the union can be unscrewed with a 
wrencl As the ball joints permit move 
nent ina vertical as well as in a horizontal 


dir. 
wit rope, pulley and weight 
style of cl 
to toy 


are usually counterbalanced 
With this 


necessary 


tion, they 
larging station it is 


within a foot or tw The charg- 


ing station illustrated h 


rewith does away 
of 


h, all 


with — the 


bleeder and 


necessitv counterweight, 


vren ws greater lati- 
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de pping, and thus reduces the efficiency, and with 800 pounds air pres- 
time required for charging trom one or sur the stress hgures out 19,3600 pounds 
two minutes down to half a minute per square inch. Tanks 30 inches in diam- 
eter with welded longitudinal seams for 
Locomo Joints FirriNnGs 1000 pounds working pressure were made 
e storage tanks « e locomotives % inch thick, which figures out 20,000 
designed for mu igh« ber stresses pcunds per square inch fiber stress, or. 
than would be permissibl 1 a steam if only 90 per cent. is allowed for the 
hoile “eon rT to w lded joint, 22,222 pounds per square 
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ONSTRUCTION OF FOSTER VALVE 
sion, no corrosion due to bad — incl flanks 32 inches in diameter with 
water, no danger of low water allowing welded longitudinal seams for 1000 pounds 
he plates to be weakened by heat, no working pressure were made 13/16 inch 
such tremendous storage of energy as in thick, which figures out 19,700 pounds per 
the hot water in a boiler, and no chance square inch for a 100-per cent. joint. 


For these 
for fiber 


for a large increase in pressuré 
the tanks 


stresses of about 20,000 pounds per square 


reasons are designed 


inch. The 36-inchx1o-foot tank shown in 


> 
20 has a rivete d sont f R= ner cent 


Fig 


These tanks were all made in England 
and were fine looking pieces of work; 
heads and manholes were evidently flanged 
by hydraulic press, and the welded seams 
The tanks with 


Ver scarcely \ isible 
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welded longitudinal seams were eaper as shown in Fig 

than those with riveted longitudinal seams, necessary to even calk a sin 
The method of fastening the tanks tothe washer Company wrote 

saddles is important. At one of the coal lhe stop and reducing valves between We agree witl u that the pisto1 


mines in Pennsylvania I was told that the storage and auxiliary tanks are a most struction is dical improvement 


three different methods had been used on vital part ot the locomotiv« Fig. 22 shows the old di pl ragm construction tor 
their locomotives [he first locomoti one of these sets of the latest design. It ervi We have noted in the past 
onsis fa hand st n automati where diap ! sed there 
top valve with its xilary valve and a_ tendency 1 rvstallize and destri 
educing valve. O shown in Fig f tl ms, practically throwing 
22 the Foster ng ge Company fur é ] e little time u f 
isnec the ul n » valve and tl lit n that 1 
educing valve, but 1 hand stop val\ not exper! lin tl use of the pi 
~ > 1 } ls +1 ‘ ‘ ‘ P has @ . } 1 
L. nd the auxiliary val were built in tl yp t ( nm Ww vel 
Canadian shops stor tuated type in 
4 > I he 1 ( r i} ¢ ] t pl gin tf ( 
’ 
Ss tie ther ly 11 
epait ow , f ‘ 
f 4] : 1 vr , 
= a 
c + the + eT C nre ' byaxt this ; 
] ] + } 
] + 
| i li 
‘ ] 
\ 
} 
) 
=_ = 
| 
| 
L 5 | 
) 
{ 
} 
| 
— ™ 
1 ES Een 5 —+—_——_—— 
—— 4 } 24 ES NAVY VALVE AN 





F wire drawing when little « , eee = este 
E} U BI ae ’ 
h c () i1 ly t will loc | 
ist after the t ] s and open ius f :; | — 
ite +} thy 441 ‘ c thus elic ing the \ é . ll ne ic p ‘ 
. reducing valve when the locomotive 1 tings al lso illustrated. Fig. 25 \ 
| » SI + ‘ , ‘ 1 
| _ ees scarce [he reducing valve is perfectly \ il of copper pipe in a tank 1s 
4 taste > — + ; ; 1 a 1 
balanced, there being no differential uw nnected t the exterior piping lhe 
balanced area as in the case of an ordinary tting shown combine inion, elbow, t 
balanced throttle valve onne n and connection to thi pp 
} } } ’ } } +4 . } ¢ "1 ] 
: It will be seen that this set of valves tub The fitting show \ ised ft 
—=_ = —j is of the piston construction throughout only 350 pounds pressure, but would prob 
;' =F that is, there are no diaphragms. The first ably be good for 1000 pounds pressure 





‘ ' valves made bv the Foster Engineering mors The manner of connecting to the 
ot NIONS AND TEES FOR %4-INCH Company had diaphragms in all the valves copper tube is the same as used in auto 


PPER TUBE as shown in Fig. 23. At several mines in’ mobile fittings tor ,-inch copper tube 


Pennsylvania which I visited there was see Fig. 26) This form of connection 
ad the saddles secured to the tank by complaint of diaphragms breaking. The deserves to be better known; it requires 
ap screws with straight treads, the second matter was taken up with the Foster En either threading nor soldering of the 
ne had cap-screws with taper threads gineering Company, with the result that pipe; is easily connected and will hold 
nd later ones had taper bolts The on the Canadian valves they eliminated almost any pressure It looks as though 
straight threaded cap screws leaked and the diaphragms, first on the.auxiliary valve it would be a good way to connect lead 
were finally replaced by taper bolts. The and the automatic stop valve and then on pipe to taucets 


‘anadian locomotive had taper bolts putin the reducing valve. In reply to a recent Fig. 27 shows the type of fittings used 
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in the United States navy for torpedo 
service where air pressures up to 3000 


pounds are used. Note particularly the 
knife-edge joints and the 
avoiding a stuffing box around the valve 


neat way of 


stem. In reference to knife-edge joints 


it will be seen that the rule is: The higher 
the pressure the narrower are the joints 


CONCLUSIONS 


Irom experience with the joints and fit 


described above it appears safe to 


tings 
draw the following conclusions in regard 
to air piping 
I lhe regular thread is 2 


In this 


taper pipe 
very satisfactory permanent joint 
connection the following quotation from 
the Crane Company catalog will be of in 
tcrest 
“The 


made, has, to the best of our knowledge, 


screwed joint, when properly 


given complete satisfaction, and we are 
now disposing of more of these for power 
plant purposes than all of the other styles 
of joints combined. 

objection that cutting 


will 


“Taking up the 
the thread on weakens it, we 


say in explanation of this that the part of 


pipe 


the pipe where the thread is cut is always 
strengthened by tke flange or fitting into 
which the pipe is screwed, and, in many 
destructive tests which we have made the 
pipe has never burst where the thread has 
been cut, but always burst longitudinally 
the thread; 
received a 


at the 


some distance from nor do 


we remember of ever having 


complaint of the pipe giving way 
thread 

‘We make 
lows 

The 
m along taper thread cut to a true 
pip 


e having 


high-pressure joints as fol 


flanges are screwed up by power 


stand 
projects through the 


ird, until the 


flange, great ca been taken in 
the tapping of the flange and the threading 
that 


shoulder in the 


of the pip. to the correct size, So 


ume will screw up to the 


flange and not expose any part of the 
thread, which would form a weak point 
in the pipe line We also take the great 
s care to have the threads pertectly 
ean, which 1s one of the secrets of mak 
ing a tight-serewed joint This matter, 
WW ¢ think, has b en verlooked by i 
majority of mechanics in this class of 
work The length of pipe is then placed 
in the machine and the ends of the sam 
turned off Hush with the face of the flana 
\ light cut is also taken off the face of th 
flange at the same time to insure its face 
ing perfectly square with the pipe.” 
littines should be heavy to permit 
ewineg pipe in very tight and to 
sist deformation under pressurs C 
Company also 1 special stress on havin 
crewed nL | ee dm erial vl 
lhe number of joints should be ke 
wntoaminimum. It will be noted that 


practically all of the illustrated 


combination fittings 


fittings 
reducing the 


thus 


roints 


inber of 
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4. Flanged joints and threaded unions 
should preferably have  metal-to-metal 
joints with narrow faces and may prefer- 
ably be made ball-and-socket type. Where 
the end of the pipe must be accessible the 
loose-threaded flange is a very convenient 
connection. 

5. Valves should preferably be of the 


Pe] 
angle type, with narrow metal-to-metal 
joints and with the disk well guided. 


From the design of the Navy valve it ap- 
pears possible to avoid the use of stuffing 
boxes around the valve stems, which is a 
f a great deal of leakage with 
valves H. V. Haicu1 


source oft 


common 





The Rapieff Flange Joint for High 


and Low Pressures 
Flanged joints for steam, water, air, gas 
and other fluids under pressure, are usu 
ally made tight by bolting a thin, flat gas 
ket of material the 
faces of the flanges. Such a joint 1s shown 
The material used for the gas 


some soft between 


in Fig. 1. 
ket is commonly rubber, compounds of 
substances—asbestos, 
We depend 
the 


rubber with other 
paper, lead, white-lead, etc 
upon the compression and flow of 
gasket to fill the space between the flanges 
and friction to hold the gasket 

If the space is completely filled and the 
gasket is held in place, then the joint will 
Usually the gasket is made 
broad, the the 
flange, and the force of the bolts drawing 


in place 


not leak 


covering entire face of 


the flanges together is distributed over a 


large area of gasket. It frequently hap 
pens, however, that the bolts must be 
screwed up very hard to give sufficient 


pressure per square inch on the gasket to 


make the joint tight; this 1s especially truce 


if the faces of the flanges are rough or 
As a result, flanges have to 
thicker bolts much 
required by the longitud 
fluid 


usu 


not parallel 


be made much and 
larger than are 
inal 
along The 


ally determined not by the 


strain due to the pressure of the 
° 


lange 1s 


fluid 


strength of the 
pressure, 
but by the possible strain of the bolts, and 


broken 


a tlange 


it is not uncommon to see 
threads stripped from the bolts in a 

un endeavor to make the joint tight 
In the case of high-fluid pressure it is 


common practice to increase the pressure 


inch on the gasket by making 


per square 
it narrow and not having it extend across 


the entire face of the flange. The gasket 


1ust be placed inside the bolt circle, and, 


s a result, if the flanges are not extra 
thick, there is great danger that the strain 
of the bolts will break them \ joint of 
this kind is shown in Fig. 2 
tar Gaskets Biow O1 

often happens with high pressures 
hat sufheient friction cannot be obtained 
hetween the gasket and the face of the 
flanges to hold the former in place, result- 
ng‘in the gasket being blown out This 
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result can be prevented by placing the gas 
ket in a groove or counterbore in the face 
of one of the flanges with a tongue on the 
opposite flange to correspond, as in Fig 
2, but such an arrangement does not over 
come the other objections to a flat gasket 

If the two flanges must be at a fixed and 
definite distance apart, the f a flat 
gasket leads to much difficulty, since its 
the force with 
One part 


use 


thickness 
which the bolts are screwed up. 
of the gasket may be softer than another, 


or there may be irregularities in the faces 


depends upon 


of the flanges, requiring the bolts to be 
screwed harder on one side than the other, 
in which case parallelism between the 


flanges cannot be maintained. At best, 
the thickness of the gasket is an indeter 
ininate quantity. 

\n analysis of these troubles and their 
us to the conclusion that a 
flat 


for high pressures, and 


Causes leads 


Hanged joint with a gasket is irra 
tional, especially 
that its only redeeming features are sim- 


plicity and cheapness. 


tHe DyNAMITE GUN 


\ great .leal of ingenuity was expended 
about 15 years ago in designing the pneu 
matic dynamite gun, six of which were 
built United 
and erected the 
The were 
signed to the scrap heap, but there 
their construction 


for the States Government, 


for defense of our hat 


bors guns eventually con 
were 
some features of that 
deserve to live and have a prominent place 
among the useful devices of the mechani 
cal arts. I have particularly in mind the 
method of making the joints in the pipes 
and castings that were a part of the gun 
and the gun reservoir. These joints were 


subjected to an air pressure of 1000 
pounds per square inch in the gun, and 
2000 pounds in the storage reservoir. They 


were easily and quickly made by ordinary 


mechanics and were invariably tight. The 
joints were designed by the late Captain 
John Rapicff, who designed the gun. One 


? 


of them is shown in Fig. 3. 

Just inside the bolt circle a groove of 
peculiar shape, abc, is turned in the fac 
of each flange. forming an annular spac 
when the 
the 


for the packing flanges at 
bolted 


thus formed, 
is laid, and the two flanges are bolted up 


together. Into annular spac 


a ring of round rubber-corid 


metal to metal. The cross-sectional are: 
of the grooves is made slightly less than 
the sectional area of the rubber cord, so 


that when the flanges are bolted togeth« 
the rubber is slightly compressed into tl 
f surplus rub 

d, betwee: 


the 


form of the grooves and the 


into a narrow space 


the flanges, that 1s 


Vhis 


16 inch wide The 


open into interior 


of the pipe space d is made about 


fluid pressure acts 


gainst the thin lip of the rubber tend 


ing to force it back, putting the entire 


ring of rubber under static pressure, and 


sealing the joint at c. Thus the higher 


the pressure the tighter is the joint, which 
with a 


Is not true in the case of a joint 
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flat gasket. Since the flanges come in held in the groove of one flange by means space for the rubber between the flanges 
e contact, there is no tendency to bend or of rubber cement, while the other flange is slightly smaller in area than the section of 
e break them in screwing up the bolts. The being brought up into position. The joint the rubber before it is put between the 
bolts need only be screwed tight enough to shown in Fig. 3 was used when exact flanges, and to provide a narrow space for 
bring the flanges together, for the tight alinement of the bolted parts was not re the surplus rubber to flow into, which 
ness of the joint does not depend upon quired. In joining together some parts of must be on the side toward the interior of 
i the force with which the bolts are the gun—for example, sections of the the pip The rhomboidal packings and 
t screwed up barrel, alinement was important, and to the conical surface Pc, in Fig. 3, were 
; The rubber gasket ring is shown in secure that. the joint shown in Fig. 5 was made with an angle of 60 degrees 
! Fig. 4. It is made from rubber cord that used, in which there is a counterbore and Still another form of the Rapieff joint 
<an be bought by the yard and made into tongue used in the pneumatic gun ts shown in 
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FIG. Y | | 
2 
> 
4 KZ _ 
. FIG, 13 ' 
’ 
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1k Ky \ 
nes as requ l \ splice ts Wl at Usine \ Du ‘ ’ oh he rNe » § i \ id bol \ 
which 1s made by cutting the ord \nother forn f 1 Rapietf joint ts lindet ih! cking ri not 
obliquely and joining the ends with rub shown in Tig rub | \ s 1s ut 
er cement The ring should have the ber ring in lig. 7. This S Sol dvat vithin tl lind nd on the portion ot 
same diameter as the grooves in the faces tages over the joint shown in Fig. 3, sine ead that ou a oe hal 
of the flanges. Rubber cord inch diam there are only plat ind comical surtaces aking thi int tl ibber ring 
eter is large enough for the largest joints, to be machined instead of irregular ld be stret r tl i ical 
nd it is not convenient to use cord much shaped eroove The rubber rine can , ft din order to hold 
less than 14 inch in diameter. The rubber either be molded be cut in p fron vhile tl heing entered 
should be of good quality, soft, and pre i flat shect. and tl made into ng by hinder hher ring should 
rably what is known in the trade as splicing the ends vider and inner than the space s to 
pure gum.” When a joint ts made in a The important p <I ill of up i rolted up 


h rizontal pipe the rubber ring in he these wines is ft har +} section ? the rwecle I ) ised te cl imntace 
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rubber while sliding the head into place Bevel-gear Planing Attachment lank is obtained for cutting any required 
to prevent the rubber from sticking. Fi; Ch number of teeth [The housing carries 
) shows the form of the ring before it 1s for the ‘ haper vear mechanism, all of which is plainly 
inserted — 1own, for moving the spindle bearing in 

is device 1s shown kig. 1, vertical plane about its axis for cutting 
Packinc Two SHOULDERS Cincinnati shaper and carrying the proper depth of tooth, the feed 
\"\ ( casket it is practically mall miter gear with teeth just finished. through the bevel, worm, and spur gear 
possibl nak \ joints at twe Its construction is clearly represented in ing to the head being controlled either by 
oulde t ime piece and have the general view and in the line drawing hand or by powe1 The housing is pro 
both tight, but with the Rapicft joi Fig. 2 vided with a quadrant, and the spindle 
rroblem presents no difficulties \1 The attachment is provided with st ime wit vernier for obtaining read 
ple is wn in Fig. ro. A lant plate which is rigidly secured to the table ings to a fraction of a degree Che feed 
ting .4 Ited means of flang 
n annular casting B. To prevent 
of fluid under pressure, rubb 
packing is used at th int of 

nge, and homboidal rubber-ring p: 
ng D int evlindrical joint beneath 

nt yeni When lane 

Ited get] th ring e slightl 

n the castit 
\ int simil ) le re 
’ ae . | \I 
| L’Air ( 1 ‘ 
Iril 
IR tf i] 
dj 
\ Wit 
laid r 
; . ie” Cars 
hy ’ pl tw 
! tt nd bottor 
\ mtil it i thicl if 
( pl ibbe wing int 
led iking the tongue nat 

\ e g lhe rubbe Ing 

isually molde« [hi dvantages of 
jot ¢ t Fig ire the aline 

! I Dip ctor ) Ving 
t u ‘ on 1 eas 
i tangul: groove an 

chined accurately t 
aE “7 eee IG. I. BEVEL-GI PLANIN \T ON THE SHAPER 

Experiments by the Danish government the shaper and upon which is mounted ¢ moveme for depth of tooth is lm 
vith windmills for electric power genet sing which may be rotated upon th ited by an adjustal stop whi in Fig 
101 ndustrial and agricult 1 pur date Upon the housing is mounted 2, 1s seen just to the left of the graduated 
Pos ve demonstrated that those of the izontal trunnions a head which quadrant The feed mechanism for oper 
fi wing type are the most successful in be swung in the vertical plane, and within ating the head and spindle for depth of 
pe n because they give the mos which is titted a spindle carrying arbor tooth also is adapted for rotating the 
power tor a given are With wind on which the gear blank to be is housing to a given degree for cutting the 
elocity of 29 feet per second—13!4 miles clamped [he spindle is provided with proper contour of the tooth. This move 
pe me horse-power may be de- worm wheel and worm, with an index ment is accomplished by means of a ver 
veloped on 65 square feet of surface. plate fixed to the spindle frame and an tical rack carrying roller stud and 
Witl velocity of 26 feet the pow indexing lever carried by the worm shaft, roller which is held in contact with a sta 
oubles ° whereby the proper division of the gear tionary templet having the proper curve 
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lhe rack roll ind 


represented in thi 


formed on one edge 


mplet are all clearly 
ilf-tone 
let is removable from its position to at 


location, guide 


and line engraving The ten 


pposit thus forming a 
or cutting the proper shape on both sides 
tooth The bracket on ‘| 


f the gear whicl 
he templet is mounted is provided with a 


rnier as shown, for facilitating adjust 


ent for cutting the correct thickness 


pitch lin 


Phe gage shown In t sid 




















p views, Fig. 2, 1s 

pex distance of the gear blank to b t 
is fitted to slide 1 I housing i 

lane at right angles to tl t ital 


vot axis, and a gage arbor ts carried 
wn by the gage which is also 
the cutting edge of the tool to 
intersection of the 
the blank to be cut 


the side 


setting 
ix1s or to the ap 
view a gear blank is shown 


dotted lines and the gage is shown as 
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ipplied to it. In section 4 B is shown th« 4) The tool is adjusted to the apex 


lraw-in rod, split collet, arbor and a gear by means of the gage arbor 
blank mounted thereon The means of 5) The center of the former roller 1s 
idjustment for the apex distance of the idjusted to the pitch line marked on the 
gear blank will be understood from the rmer 
sectional drawing. The two semi-circular (6) The hand r pilot-wheel 
gibs in the lower part of the housing volved in a direction t ir the work 
secure a rigid connection of housing witl from the tool 
base plate, as shown in the section and 7) TT feed 1 nected 
ther views. An outer support for the arbor isted 
lds the gear blank to be cut, more rigidly 8) Tf haper stroke is adjusted 
The mdexing worm can be disengaged 9) Ihe index lever is adjusted tor 
he correct number of teeth to be cut 
J (10) lr} double é weight 


lown te pres tl roller igainst 




















p 
2. SHAPE! H MEN NIN EVI 
! knob \ p bi 
rawing, and the spindl ive e cutting gle of the gear 
for testing the arbor and gear blank to 12) The friction nut is tightened for 
curacy \ test bar « inserted 1 e feed 
the opening indicated in the side view for [he shaper 1s now ready to started 
testing the accuracy of the gag t the gear blank is not stocked out 
Che operati ! hn lling hine king cut 
lows t be For ping the flanl 
{1) 1] g blank is t f the teet tting Is aré 
b 1e worl 1 int ntil 
2 1] spindle head is adjusted for p-screw 1 the graduated q 
he pitch angle of the gear to be cut it stril ‘ e stop block I 


3) The ge 


blank is adiusted for the tops the feed automatically The oper 


by means of arbor nut and tor releases 


pex distance 


lraw-in rod the pilot wheel it lirection to clear t 
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blank from the tool for the next indexing. 
The same operation is repeated until one 


side of each of the teeth is cut. For the 
other side the tool is changed and ad 
justed as mentioned above. The former 


is reversed and adjusted for the thickness 
of the teeth. The double lever in front is 
operated for the other side, and the opera 
tions are repeated as before. 


Che spindle and spindle bearing are of 
ground and lapped 


tool 


tool steel, hardened, 


I he also of 
steel hardened and ground. The attach 
Fred Mill, 704 
Ohio 


former or templet is 


ment is the invention of 


Prytania avenue, Hamilton, 


Molding a Three-parted Job 
Two-part Flask 


By W. W. McCarter 


lo make a three-parted job in a two 

















part flask is not altogether a new idea for 
j 
/ 
| | 
A A 
| il 
| 
S 2S 
LA - 
Fit PATTERN TO BI MOLDED 
| G | 
EE —— 4 
} 
B F B 
H 
H | 
E 
— ——— = _ - i 
Rees | “ 
} | ) 
which any particular person may 1m 
originality and there is a large amount of 
work which may be done in this way 
Phe job illustrated and described here 
may he made on a molding machine or in 
the ordinary flask, and = various thre 
parted jobs may be made on the sam 
principl re eardk t their size r si pt 
for example, a sheave wheel tor an incl 
cabli ! cotton-head” casting w 
opposite flange 1s of smaller diamet 
\ eclio l view thi thie entel 
job herein described s] by Fi 
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To mold this in the ordinary method 
would require a flask parted at the top 


and bottom of the pattern, between which 


would be located the cheek part of the 
flask. 

If the job should be made on the ma- 
chine in the ordinary way the flask would 


consist of two circular copes, one of which 
inverted to form the drag, and 
sections known 


wculd be 
intermediate 

These would be joined to- 
Fig. 


two circular 
as the cheek. 
gether on the dotted line CC, 

lo mold this job in a two-part flask two 


follow boards are used. One of these is 
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FIG 3 rlit MOLD READY TO ASSEMBLE 


placed on the floor in a suitable location 


to permit of its being rolled over forward 


and backward. On this is placed the in 


termediate box B, Figs. 2 and 3. This box 
may be made square, hexagon, round or any 
hape desired and of wood or iron ac 


to the number of castings re 


located on the 


cording 

inside of the 
hook D shown 
should 
the 


quired. It 
out with the 
depth of 
the 
Lhe 


intermediate b 


flask and 


mn lig 3 he this box 


correspond to distance between 


oimt lines pattern is then placed 
mside the 
the follow board 


box is 


x B and upon 


Che 


lirst 


as shown in Fig. 2 
rammed up by 
the 


intermediate 


facing sand against pattern 
and filling up the rest of the 


struck off flush 


icking 
Space i 


fter this it 1s with the 


board G similar to that upon 


\ tollow 


which it is rammed is now placed and 
ifter which it is rolled 


board E 


s ind Is ap- 


clamped as shown, ¢ 
The clamps // 


re moved, 


ver and follow 
parting 
left 


rammed up, 


iT then 


plied to the joint thus and the drag 


lig. 3, is put on, vented, 


in clamped and rolled over to remain 


d | he ( 
oard G ta 


have the 


lamps are then ri 


ke Nn off 


intil pours 


follow 1 and the 


moved, 


COP ramined 


hig. 5, is now 


rappe 
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to free it from excessive dripping, a little 
sand being also thrown upon it to aid this 
purpose. It is placed on the interior of 
the part of the pattern as shown by 
J, Fig. 4, and rests upon some facing sand 


ct ype 


which has previously been thrown loosely 
therein, to a depth of about a half inch 
In placing the arbor in this manner, 
should be taken that the two lifting screws 
DD are avoid coming in 
contact with the bars in the cope. 
thus placed the arbor is then tucked and 


care 


staggered to 
Jeing 


the core thus formed is well pierced with 
after which the cope is put 
butted, vented 


the vent wire, 


on, bars tucked, peened, 
and the core again pierced with the wir« 
\fter this the 


cope as shown in Figs. 


arbor is wedged up to the 
3 and 4. The 
part of the lifted off and 
cope half of the pattern drawn therefrom 

The intermediate then lifted 
out and the pattern rapped at the time of 
lifting to leave that part of the pattern to 


cope 


flask is the 


box B is 


be drawn from the drag. Thus, we see it 
is not at all necessary that the hub con 
tained in either half of the pattern should 
he doweled on loos« Lhe only division 


the pattern that is at all necessary, 1s 


that which is shown by the line / 
hig. 1 

In the dismembered mold, Fig. 3. th 
vertical dotted lines refer to the position 


hl | 
| W/o 


ik Z 
| LAT ME 


VIEW 

















PIG j ASSEMBLED MOLD SECTIONAL 


FOR COPE 


\RBOR 


of the parts and metal thickness provided 


when the mold is closed 
Rolling twice may give rise to a ques 
tion of not rolling the intermediate sec 


tion at all, but of bedding the pattern into 
it. This would involve the 


half of the 


of an odd 


use 


side for the drag pattern in 


that 
ccleritv and would 


witl 
roll 
pattern 1 

roll 


14 diate 


irder its interior may be formed 


necessitate the 
the 


that part of 


this is the case, why not 


Ing of 
the entire 


sector 


odd 


when the intern 


fold pur 


pattern 


serves the two side, 


nd cheek ? 


pose of 
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- | Detailed Instruction for Machine-shop Methods 


' A Planning Department Plans, Routes, Orders Material for and 
Controls All Production at the Mare Island Navy Yard 





| B Y HOLDEN A. EVAN S* 


In a former article I have shown the of the planning department The gang = specto fhe inspector will inspect the 
general shop system in use in the con- bosses or speed bosses are invited to offer work, and after receiving same, will report 
' struction and repair department of the suggestions to the planning department if its arrival to the planning department 
| Mare Island navy yard. This article will in their opinion the methods laid out can The inspector is, for the present, also the 
, take up the detailed instructions for hand be improved, but under no circumstances layer-out, and all work requiring laying 


ling the work in the machine shop 


NN 
GENERAL INSTRUCTIONS REGARDIN« : 
; oR q 4/ 4 7 6 
PLANNING DEPARTMENT ri . » 
[he planning department, under the di WANTEL No. DAMAGEC vAME Ect A t 
rection of the master machinist, will direct 
° . ° RE OM R ‘ 
all work done in the machine shonv. This 
department will receive its general in Rene fizake apenas , = 
structions from the master machinist All : 
orders for work will go to the planning 
ERA A AM wORK 
department, where orders will be separ 
ated into various classes, viz urgent — 2 ~ lI 
rders, regular routine orders, manufac 
turing orders, plant-repair orders, etc / } 
4 44 4 ‘ f , (4 ‘4 4 
he planning department will lay out plans 
y j 
for the future course of such orders ré ; fa i 
questing plans from the drawing room, , ‘ , 
seeing that patterns are on hand, or if not, 
4 . t it 4 . To sd 
that they are ordered, ordering castings 
- 1 ¢ - 1] 
from the foundry and forgings from the Ke 
shipsmith, and seeing that the necessary FIG. 2. SPECIMEN ROUTE SHEI 
. out will, after the work 1s routed, be laid 
Shop On Stub Ny 1 Shop Order Nu & © ut on the laving-out tabl 
K& ae. , - All special tools, or jigs, manutactured 
CONSTRUCTION & REPAIR a | adhe ' ; 
JOB ORDER N . . by the t WmakKiNg department, atter they 
NAVY YARED, MAKE ISLAND : ; 9p 
ul , have been tested and found Satistactory, 
oy JOB OKDER N > 
rate will be reported to the planning depart 
1 t ‘ slic 1 ’ 
t \ppropriati ! \ ment m order that they can be utilized on 
Master..1/..C 4 i 4 4 future work 
Lt Please do the following-work re ; \ny change in the design of work going 
7 ' 2 : ee through tl hop, or quantity of work r 
aquired, will be immediately reported 1 
the planning department and the necessary 
i orders given by that department All 
work spoiled, or mistakes mad or dan 
ige to machinery rr appliances, must b 
! t } 
eported ¢ damage-repor ts 1 
he plat 11 partment | 1 vill by 
tice ) leparti t ifter l@ ap 
val rT val ruct ord 
cW }) 1 111 Ist ke ep 
mage ppli 
1 
ess In an \ re ‘ rol lered 1 
= ’ Dal itistactory " e machin 
nm which the job 1 » be done is not sati 
; ; } ; ; 
Fl Srh EN TOR ORDEI . ry velts ( tam 1! cla 
ition here it ! rt r cond 
ck of material is on hand or orderee is anv change t ) ade unl sucl tions which will interfer vith rrvin 
[he planning department's instructions change is made by e planning depart nt the wor s laid out. expeditiously, « 
re supreme in designating the machine o1 ment and show) n the route sheets or : ny imn —— - & nad n 
] h the \\ rk is tk be pe rformed } nd the Instruction cards as the case mav he met! al prot ed ¢] mechan ] 
ute tha he work shall follow, and no All castings, or forgings, or work 1 lo ft shall immediatel port to 
ve will be made without the consent uring repan must be deposited neat the eed ' no 
i TIPS TC We ‘ | ny 11 ? blk and ‘ ot ; if pat ; WV el 


*Noaval Constructor, United States Navy , é = be : ; ; 
Island Navy Yard. Californi ? vert ‘ ‘ I chvyerce I 1! 1 t l immediately bri oe thi 








16 


latter to the attention of the planning d 


partment for correction. For work tot 
which new patterns are made, where a 
number of pieces are to be cast trom 
the pattern, one piece will first be cast and 


machined to completion and carefully in 


spected for the purpose of determining 
whether or not proper amount of stock 
s been allowed for satisfactory finish, 


ind particularly where too much stcck has 

ven left, as this is the usual fault. Care- 

full attention is to be given to this matte) 
d all unnecessary finishes are to be elu 
\fte 


planning dep irtment 


r this inspection has been made tl 
the pat 


desired in the 


will notify 
rnmaker of the changes 
desired, will notify 
effect, 


to order the remaining castings 


ttern, or 1f none are 


e patternmaker to this and re 


st him 


Vhen in any castings too little finish, ot 


necessary finish, is discovered by the 
ver-out, gang boss or speed boss, the 
atter will be immediately reported to 


e planning department and the neces 


iry. steps ken by that department to 


medyv the fault 


the planning department will control all 
othce 


ie machinist department, and will issue 


rewings issued from the drawing 


» workmen upon checks as re 
\ny 


2 I nmuprovements 


LIT1¢ 


wred errors discovered in draw 


should 


suggested, 


ported by the mechanic, outside quar 
rman, or leadingman, gang boss, or 
wed boss, to the planning department, 
hat department will make the neces 
, 
ee 
MACHINE OPERATION 
/ 
‘ 
4 
File ! EN 
I ¢ mas nist 
mail IT in accordan Wil 1 
ction egarding corrections to draw 
planning department will control 
nd issue all shop orders in accordance 
ith instructions regarding shop orders, 
‘re requisitions for material in store, 
ind stub requisitions for material not in 
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It will see that on shop orders the 
proper dates are given on which it is de- 
sired the work shall be completed. On shop 
orders received from other foremen which 


store 


require promises, the planning department 
will make on the proper stubs the neces- 


sary promises. All promises made by 
other departments as to time of comple- 
tion of work, either on a shop-order stub, 
xr on the request-for-promise slip, will 


be handled in this department, and in case 


f other departments not keeping their 
STANDING ORDER — kioration Now oO 
} iN 7 
Di. N \ 
Ma N ute 
\a Pic | Operarior 
5 SPECIMEN STANDIN IRDER 
promises, it will be the duty of the plan 


ning department to call attention to the 
the allotted time 
the 


structor regarding the delay 


expiration of and, in 


ase of necessity, notify naval con 


Chere will be issued from the planning 


department, after approval by the master 


machinist, detailed written instruction of 


the duties of the tool-room keepers move 


men, tool-delivery boys, sweepers, crane 


men, and others who have general duties 


ot this In each case 


detail 


and, as far as possi 


kind to perform 
these instructions must 
the work to be 


ble, prescribe a daily 


spe cify in 
done, 


task for each man 


PLANNING DEPARTMENT AND 


SHOP STAF! 


viner—The in chargé 


planner will be 


SPECIMEN 


f the department. It will be his duty to 
ersonally study all orders received and 
familiarize himself with the requirements 
if ead ib; oversee the making of all 
shop orders; study the drawings for each 
b, and note on the instruction cards any 


connection with the 


thi 


all work, and se 


special points in 
work; plan and route ugh the shops 
order that 


n prope 
see that the 


that 


there is no delay at any point; 
instruction cards are followed, and 
ind gang bosses properly in 


oOsses 
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workmen; that 
on low-class work 


struct the see 


high-paid 


men are not In 


put 
planning department ts 


other words, the 
of the shop 


to be the “clearing house” 


and, as its name implies, is to plan all 
work before it is undertaken and see that 
its plans and instructions are carried out 
he 


expect, 


planning department has a right to 


must demand, the he 
the gang 


inspector, repair man, head tool- 


and arty 


‘ooperation of speed bosses, 


wOsses, 


maker, ete., and if this is not obtained 
the management of the shop will be a 
failure \ny failure in carrying out in 


structions, or lack of coéperation must be 


immediately reported to the master ma- 

nist and reported by him to the naval 
nstructor 

planner will have the assistance of 


time-study man (draftsman), his assist 


nt (helper), a clerk and a boy Phe 
time-study man will, under the directior 
of the planner, make all necessary time 
studies. and shall record all data taken in 
such form that it can readily be used in 


inakine estimates Minute time = studies 


will be made of all duplication work. Th: 


planner will also arrange to have a special 


study made of the first of a duplication 
job to the end that the best methods may 
be tollowed on the succeeding jobs In 


struction cards will be prepared and filed 


iway for all duplication work and will be 


issued tor succeeding jobs. It will be 





um of the gang and speed bosses to 
luce the times previously made until tl 
ctual minimum ts reached 
me-study man—The time-studv ma 
vill, under the direction of the planner 
ind with his assistance, make an estimate 
aca N 
4 B® 
By 
ub 
Drawing 4 
DD 
wl F 
INSTRUCTION CARD 
1c time required for each job at eac!l 
machine or bench. This “estimated time 
will be entered on each instruction car: 


When the job is 
will also be 
Che “actual times” 

will bi 
» and also under the machine, and will 


completed the “actua 


time’ entered on the instru 


tion card and “est! 


mate d 
} 
i 


times recorded under tl 


ve so indexed that the data can be readily 


found when wanted for the same work 
repeated, or similar work. 
Gang boss—The gang boss has charge 
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all work to the 


set in the machine 


of the preparation of 
time that the piece is 
It is his duty to see that every man has 


up 


at all times at least one piece of work at 
all the jigs, templets, 
drawings, driving mechanism, sling chains, 


his machine, with 
tools, eté., ready to go into his machine as 
soon as the piece he is actually working 
The gang boss must show his 


work 


chines in the quickest time and se 


on is done. 


men how to set their in their ma 


that 


they do it. He is responsible for the work 


being accurately and quickly set, and 


should be not only able but willing to 
the 


time 


men how 
\ ite I 


his is done he will turn the machine and 


pitch in himself, and show 


to set the work in record 


workman over to the speed boss, who can 
efuse to accept the job if he is not satis 


fied with the conditions; if the job is ac 


‘ epted by the spe ed boss, he is wl lly 
responsible for future results. As soo1 
the machining is completed, the job 


reverts to the gang boss, who 1s responsi 


ble for taking the work out of the machin 
for 
inother, 


ind moving work from one plac 


according to routing instructions 


[he gang boss is res yonsible for order and 
i I 
He is Te 


he observance of shop rules. 


sponsible for the general condition and 
temperature of the shops and the cleanl 
ness Of wash rooms, toilet rooms and 
lothes lockers 

Speed boss [he speed boss must set 
that the proper cutting tools are used for 
ach piece of work; that the work is prop 
rly driven; that the cuts are started in 
the right parts of the piece, and that the 
est speeds and feeds and depth of cut 
re used. This work begins only after th« 


and ends when the 


T he 


machine 


ece is in the 


tual machining ends speed boss 


ust not only advise his men how to best 

this work, but he must see that they 
lo it in the quickest time, and that they 
ise the speeds and feeds and depth of cut 
is directed on the standard sheets. In 
nany cases he is called upon to demon 
trate that the work can be done in the 


the 


He 1S also respon 


specified time by doing it himself in 
presence of his men 


sible 


he gang boss has provided tools, draw 


for floor work and vise work after 


igs, rigs, etc., for this in the same manner 
; described for machine work. He is 
olely responsible for the quality and 
uantity of work turned out He will 


reperly instruct the workman wherever 
uch instruction is necessary. He will in 
pect the first piece of each lot coinpleted, 
nd if correct, will mark the piece for 
lentification and return it to the workman 
is a sample by which to finish the remain 
er of the lot. 


vece and of considerable detail, each 


If the job is on but one 
oper- 
The 
peed .boss will be the inspector of all 
ichine work and floor and vise work 


tion will be directed and inspected 


Lay-out man and receiving mspector 


Te will receive all work sent in the shop, 


vhether forgings, castings, or repair 


AMERICAN 


5 bs, will CAre full) sp work 
and report in writing to the planning de 
partment the receipt of the work and the 
result of the inspection. He will lay out 
all castings and forgings to drawings 
samples Ins Ss whi routed 1 
him Che lay-out n will b 
supervision of the gang bos 


Moveima tle will 


forgings, 
shop and will rep 


spector thi 


MACHINIST 

















FIG. 6. BOARDS AND S$ IRDER SLIPS 

He will pla iL O1 each 
J »}> il | sce i i ; vit! thre 8) 
He will move tl york fro 1 chine 
t nother, or from one pl » anothe 
im = =accordancs vit inst i cards 
placed on the “m« hool He will keep 
the benches in order at f from rub 
hisl 

Head ¢ ” e | | toolmaket 
will be depended upon to provide the ma 
chine tools with the best tools. jigs and 
appliances. It will be his duty, in codper 
ation with the planning department, to 
make a special study of all duplicatios 
work s provide such special ools 
ind jigs t will warrant. Suel 


: 647 


special tools and jigs must be entered on 
He will 


tool rooms and all machine 


tl instruction cards be in 


charge of the 
tools in the shops, and it will be his duty 
are kept 
He will 


in addition to the 


») See 


» that all machines and tools 
tate of efficiency 
have as assistants 


regu 
ar tool-room force, a repairman and belt 


man, whose duties under the head tool 
make il ; follows 

! It is his duty to s that 

work keeps his machine clean, 

ee from rust, and tha ils and treats 

yroperl He wil i damage 

) : ubmiutte la ige to a 

i ( than fair w t 

it ‘ 1 tor 

we repo s i Vil ha 

| lished 1 and 

( li il it 

rigidl laintained, such as 

Its hifters, cleanliness 

ines and floor around machines, 


will 


} ] | 1] 
! ,CTS ii¢ 


see 

ckers at ichines 

re kept up to date, and that such lists are 

curate invé rit f the tools and appli 

‘ SsuD ines. Whe i key 

t ch is t in, Owing work 

eing fted f he machine, he 

vill nd check up the tools and 

ppli S longing to nachin He 

vill also make all ordin repairs to ma 

il ols 

Seltmai [he beltman will be responsi 

le f the care of belts in the machine 

shop, smith shop, and foundry, and will 

follow ‘the instructions issued regarding 

care of belting He will oil all main 
shatting an shafting 

nachines—-It will 

be the dut f the gang boss to that 

eve macuit supplied in adva with 

prop 0] \ half day's supply of 

standard will be issued. When it ts 

necessary ft ke special lathe or plane: 

tools for ys, t gang boss will have two 


f ch kind made, sc that while one tool 
is ine, tl ther can be re 
ground \f é chine is started, the 
Speer »OS is Ff sponsible for the tools 
ool-delivery b will make trips 
round the shop ever 5 minutes to get 
ompleted work-instruction cards and 
dulled tools (he tools he will take to the 


for sharp tools 


he 


exchangs 


tool room tor 


[The complete work-instruction cards 


will turn into the planning department 
[he speed boss is responsible that the 
tools are kept in good condition and that 
no workman has to wait for a tool. If 
it any time workman has not on hand 

tool to duplicate the one he has in the 
machine, he will immediately report it to 
the speed boss, who will see that he is 
supplied. The speed boss is responsible 
for any delays due to lack of sharp tools; 
the gang boss for any delays due to lack 
rT f Py ¢ 

METHOD OF OPERATING SYSTEM 
Job orders for all work a ssued from 
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rder on the patternmaker for 


WW ill be 


will 


Me 1 he 


castings 


route 


icconmip. nied by al 


{ 


which 


; 1 
unary 


HOLDERS FOR CARDS AND HOOK 


FOR 


\pril 23, 1908 
marked in a conspicuous plac 
envelop lhe 


et with the 


copy of the rout 


envelop will be fled 


indexed under “subject heads’; that 


name of ship, naval supply manufact 


order, plant repair job, special dey 


at it can readily b 
if the “route she 
laterials. should 


nspicuously 





COMPLETED CARD 





April 23, 1908 AMERICAN MACHINIST O49 


~.> 
rds about 3 feet square mounted in a_ planner can keep track of the work as it ] 
cluster in a frame and, like a window sash, goes through the s The half ne il- 1 i 
provided with sash cord and balancing  lustration, Fig. 6, shows clearly the boards S 
ighis The “down” position t tl ind the standing-order slips 
d brings the lower lore tt | d \t each machine the ( whic () 
yout 30 1MK h OT sb i” s 1 Ct | ck I | ra ‘ ) 
‘ vel vorking 1g] \\ The Ss] s 
rd is not ise it 1 | ( es ding 
\ exposing CX ‘ dl 
! On these b ds the ; | card im 1 =a “age PAA Seite sd 
umb ot ‘ 1 1 ‘ is ' re in the mach: } +] . . 
ae 7 oe naga sae a agg Straightening Hardened | ools 
are ee , ' 
1) 1) 
I = > t . T ) 
eS , 
"We [", ' 
SHOP OBSERVATION CARD 
A 
B 
Cc 
D 
E 
F 
G 
bi 
! 
J 
K 
L 
M 
if 
ti 
SHOP RECORD CARD 
2 . 
standing | lip ‘ ) ‘ yp t ‘ ) 
er slips hung e slip cing pl t lang ‘ 
ipper hoo rN vs th ’ 4 , 
fc the { Il if ( h 
xt low ] K N s Ws I I i 
l machine, pr lk vit | ‘ e « let lf 
s nd all essary inforn ne ilustrati lath 
»gomt immedi lv when vy. 7 | ] will ] t ( 
1 job is tim ( e slips 1 leted nu 1 t or ag 
est hook No. 3, are planning ¢ | es d 
but n CEss ly | ( 1 i¢ | l ( I | \ 
whicl e gang boss is providing dd will ; 
en be numb ft slips N 3 round 1d ! 
ks; the shp on p is the i | serves nak« traig 
go to the second hook, and f vhi ! ‘ lesig ad on kk r r D ’ ] 
Is, ete., should be provided; 1 ! \ft } } ved r p I 
n numbers on the slips indicat th t n eman w 1 the ' id re 
der in which the work will be taken up 1mm it ing depart t, this Sulp f t t things for 
n the case underneath the boards are : ing as tice this depa hat | is oft d at se ’ 
d the instruction sheets the work is x in This engine guide lc pins. It est 
t is by means of the boards that the d will be ed , line sed in » ‘ 1 form mixed with oil 
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Measuring Dovetail Slides, Gibs and V's 


Application of Wires of Known Diameters in the Accurate Meas- 
urement of Male and Female Dovetails and V's of Various Angles 


BY FRANK H. SCHEV 


y . = se ot as a. ovens eat f 
872. Vol. 30. Part in article ry readily se from the drawing or or B if the other 1s given, hgur iy 





on “Measuring Dovetails with a wire against the working piece, if according to the formula: 
g vetails, 


ilter Cantel It 1s al teresting ‘ I wire 1s the 1 juired size H 


portant subject, and for this reé n al i = ee 
é let plicat (;\GING FEMALE DOVETAILS 
vering Vidcat applica ions I S P 
f rt referr . female If angle a 5° distance A/ = A. 
ipl yt measuring may welcomes icle referred to the femal ~ 45 
iny machinists and toolmaket tail is gaged by measuring between H 
ay Oe 4 T It angle a@ = 50° distance J/ - 
he article referred to gives a formula wires, as at 4, Fig. 2 The more 1.19175. 
nding the maximum diameter of wi mmon practice is to measure the out 
1 ood f the wire t B The wires :, ol H 
may be used to measure the d ti ; © Wires, a5 at DO “— lt angle 55° distance .1/7 
, . ‘ + 1344] + ats . sh 1.42315 
thod illustrated in Fig. 1 Phi proj 1 lit it the end of the 


. : C ~~ ie : ~Y 
| ‘ )) ANY SA 








Pa 
a“ 
ene 








_ 
: : ; Boa! 
a 
1G. 4 
7-2. 
\ aie , — 
\ ~ P F \ 
\ } \ Pd ~ 
a an 2 — | ~ l | > 
\ J ; FIG. 6 
ae ts 
EASURING DOVETAILS 
that the poimt ot ntact with the ind a micrometer reading can_ be ' H 
o 4: 
, ‘ angle a= isté > A 
wire of maximum diamet I I lake! easily In most cases the male part It ar gle 60° distance -73205 
pper edge of the dovetail. This condi- will be planed first and the female part D 
tion is not decirahl : tae af eon oe 7 an "Pe : ake tin ee . 9 D 
is n lesirable The line ot | to it, or if a large number have t lo find I. the formula L = -= 
tact should be kept a little lower, as shown be planed, gages will be made on the same Pe.. ; 
Fig. 1. Many dovetails have clearance _ principle. . . 
top and a couple of thousandths less [lo simplify the matter of measuring has to be used. ; 
1.: . . ’ ° : e . . . T: as be heure S fay and 
hight would not make any difference in dovetails several tables for practical limits lable 1 has been figured this way , 
] 7 ; } . lies to he « tails s in *igs 
the fitting of the slide, but would throw have been worked out and are given here ipplies to the dovetails shown in Fig 
the measurement of the dovetail. The On the smaller sizes of dovetails the diam- 3 *"4 4 
e of wire obtained by the formula given eter of the wire increases by 1/16 and % [HE Use OF PARALLELS 
will be an odd one and will have to be inch, on the larger ones by % and % inch On several dovetails the top of the i 
ile specially. If not made special, the male slide is either rough planed or not 
xt smaller standard size has to be taken ORDINARY ForRMS OF DOVETAILS machined at all. In this case the measure 
‘this reason the figuring of the size of Considering dovetails of the shape ment has to be taken from the bottom 


Wire seems to be wasted time. It can be shown in Figs. 3 and 4,on the drawing the part. A parallel has to be clamped across 
draftsman will give either dimension A_ the bottom and the reading taken as il 
ar R far the aft the retail » Isectrated in Fico cc Thee ie ae 
‘Copyrighted, 1908, by Hill Publishing °° 2 for the width »f the dovetail, some lustrated in Fig. 5 . This is the more cor 
Company times both. To find either dimension 4 rect wav of measuring the female dovet 
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if clearance is given on top; only it is a APPLICATION TO DoveTAIL GIBs big. 9 strates gage for the gib 
lithe inconvenient and cumbersome. To Figs. 7 and 8 illustrate the measuring of shown in Fig. 7. The required measure 
find 1, the formula a dovetail gib. In Fig. 7 the top is the ment in this case is AK, which can |} 
important surface and the measurement easily obtained. Use Table 2, which gives 
D should be taken in relation to that sur the value for J Subtract this from 4 
2 D < : 
L,= T > tace. d the remainder is A Another form of 
; a - : , . . —- : _ , 
tan. {| W — Dimension L is required given un ovetail, used by machine-tool builders, is 
Ger Table 1. If for some special reason illustrated in Figs. 10 and 11 Fig. 10 
as been used and Table 2 developed this it is preferred to work from tl ottom, represents tl ale and Fig. 11 the femal 
way. Table 2 also will be of use for dove as shown tn Fig. 8 2 will give the © slide For Fig o, Table 
tails as illustrated in Fig. 6 required dimensior d Fig. 11, 2 
4 — — 
A / ~ \ = _ M - 
j 
; } — 
1 \ 1 ™/ i 
be x \ } f } 
a Sn \ J vi KX y 8 
/ S 
4 | JA 
—_ ’ a 
- " { - - . 
- Atl - ¥ t ’ 1 
iG. 7 rl 
- a + ~ ~ - 
~ l - - = 
4 
‘ a a; 7 
! ol f } \ 
‘ 
—— ee / 
4 
_—— 4 
7h A -“ M F 
KI 
ba & o 
, FiG, 11 
MEASURING DOVE 
For Dimension L 
‘ — ——_— 
D D D D D D D D D-1 D-1 D*1 
a = 45 .4268 .0335 .6402 . 7469 68536 1.0670 1.2804 1.4938 1.707] 2.1339 2.5607 
o 50 .393 .4913 - 0896 .6879 . 7361 .9827 1.1792 l 7 1.5723 1.9653 2.3584 
55 .3651 4564 477 .6390 . 7308 .9128 1.0954 1.2779 1.4605 1.8256 2.1907 
x 60 3415 .4269 5123 5976 .6830 . S538 1.0245 1.1953 1.3660 1.7075 2.0490 
Table 1 - Values of L (Figs. 3, 4, 7, 10 and 12. 
For Dimension L, 
D=-', D-*« | D D-; D D D D D-1 D1 D -! 
x = 45° | .1768 .2210 .2652 3094 .3536 A419 5303 6187 7071 .8839 1.0607 
<< 9 >» > « ore - Orns — sh - — - =a 
oc oVU . 1833 2291 -2idd . 3208 0066 A082 e244 0415 (sue 9164 1.0997 
55 -1901 -2376 -2851 . 3326 380] .4752 0702 6653 1093 9504 1.1404 
x 60 ° 1972 .2465 ~2958 .3450 3943 ‘“ 1929 .oY¥15 .690]1 7 4 XS 7 ~YR58 & l R30) 
ww, ‘ , > f = - . = 
Table 2. - Values of L, (Figs. 5, 6, 8, 9 11 and 17. 











VALUES OF L AND L; FOR DOVETAILS AND V’S OF VARIOUS ANGLES \ HERE DIAMETER OF WIRE 
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f 52 
The rest will be understood | fr the piane the female part, Fig. 13, first and 4 and B have to be given on the drawing, 
illustrations fit the male part, Fig. 12, to it. The fe and for dimension L see Table 1. In man 
male part can be easily measured as shown ufacturing V's three gages will be needed, 
MACHINE Toot V's later on the gage; but this operation on a roughing, a male and a female gage as 
Last of all is to be considered the shape the male part is more difficult. A parallel illustrated in Figs. 14 to 17, r spectively 
f the V. as illustrated in Figs. 12 and 13, has to be clamped on top of the |, as 
’ ’ ’ . . | - . S o EX iE 
sed on lathes, planers, grinders and many shown in Fig 12, and dimensions THE GaAGes REQUIRED 
machine tools It is advisable t A B+2L or A 2L can be measured lhe roughing gage, Fig. 14, will be used 
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, ] ¥ * 7 h inl F ] 1 ] lid ST . l » degrees part \ I T lene | 
for determining the center distance of the lhe finishing gage for the female slide, paced go degre uf I 
re . = , rT) ] t h oped 
two V's; toolsetting spots have been pro as illustrated in Fig. 17 requires dimension steel pin D 1s lapped to the lapped 
vided on top, to simplify the planing of / which is give nder Table 2 \s_ holes in the bushings ( This pin drives 
: ‘ a 7 ¢ 1 . 1 1 } « . 
the other side ot the \ Ss lo plane tiie stated ibove, tne female gag should be the d ge on the hob | 1¢ lathe ! I 
V's of the roughing gage, the dimension fitted to the male gage, and for this course geared the same pitch as the | 
required is B+ D. The angle of the V_ reason the table has not been figured Mounted on the carriage is a simplh 
has no influence on the measurements in for 30 degrees (or for a V of 120 degrees) fixture with stops on it lhe die blank 
this case, which is simply the center dis- as it will be needed very seldom is clamped on the fixture with the face 
tance of the V's plus the diameter of the — - — —— E and F against the stops. The plug 
wire. The corners have been broken on ° ° , Stine Goalies senealiaadl i ad 
: obbing Vie asers D is put in the hole marked 1 for t 
the bottom as indicated in the sketch, . P “a 
; ° . : rirst chaser \ stop on the cross feed 
serve as a roughing gage for the femal ial ee , 
' By | \. Dinu determines the depth to which the chaset 
rt aiso , , 
pa nM nisl is. hobbed For the second, third and 
he finishing gage, Fig. 15, requires the ; ; ; 
; D hi. a : [he chasers shown at 4 are used in a_ fourth chasers the plug is moved to th 
dimensions £B (like the roughing 
die head made by the Modern Tool holes 2, 3 and 4. The stops on the fix 
gage ) and Ll: Dimension B+ D con - . . ee 
: A Bt. Works, of Eri Penn \ set of these ture secured to the carriage of cours¢ 
trols the center distance of the V's, and L 
the width NV, which should be given on i E 
the drawing. The measurement LL. can bi } P 
; iat D e be == 
taken in two different ways, as shown 1n 
Figs. 15 and 16, according to the meas - 
a — iG 
ring outfit at hand : a 
~ (Cc y : en A" 
CONVENIENT TABLES -——s | 
, ~ T yj D 
lables 3 and 4 have been worked out . B Ma i H 
for dimension Ls, considering different A 
widths of V's, different diameters of wires : *" 
; “" 
nd angles of 90 degrees and 120 degrees -— 
sing the formula HOBBIN¢ E CHASE 
D 
-_. - rn D N , a ) chasers consist ot tour pleces, marked remain in the same position fot ill four 
—— —_ of. - 
: a . . . respectively, 1, 2, 3 and 4, fitting similariy§ chasers. A little clip G made of spring 
Sif. 
: marked slots in the body of the die head brass wire hold the tail of the dog 
HMensio , Measuring They are cut on an engine lathe with a gainst the plug D when _ the ithe 1 
rrinciple shown in Fig. 16 are marke few simple but accurat xtures reversed t ike new cut [his } 
| ‘ | 7 +] ; : “igi a , 
= ee we ' \fter the wi Che hob used similar to other hobs, shown to the right. G is the clip, D 1 
5 a SZC WI Tikes me p el except that the ion of the tail of the plug and // is the tail of the do; 
etl i rig 5 st re applies the dog which driv i Iways bears the The tw nds of the wire chip G are 
’ ? + ls ] 1 bd y 
B. I S pe a “@ same relation t thread that duph easil wung over the plug D he onl 
: . te chase 1 cl t any tin strain on the clip is during the reverse 
) 1 " ; 1 
N ; Fi with the as t the vill fit | nd at ime all it 1 to resist is t 
] 2 ) : : 
L.= , ) ; oe . Trace arive pl v0 t g F trict ot t dead center and ne i 
Cc - 
sin. 5 hardened el Y ( curately ertia of the » and dog 
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Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 


WE PAY FOR’ USEFUL IDEAS 











Different Wavs of Doing the Same 2nd also that when the articles are not  justing wedge, marked E in Fig. 5. Firm 
= : made on piecework a large amount of No. 1 shapes them in 1% hours each for 
Job ‘A Companison of Methods, iessing usually takes place when esti- the two operations, rod end and brass 
and Labor Costs, when Used nating and giving in tenders, the differ bearing; firm No. 2 does them between 
as a Basis for Estimating ence between the various firms often centers on a vertical miller in 18 minutes 
: nounting 200 per cent. difference for each and saves much time in filing up and 
loubt the majority of our wandet a 
ng mechanics will have noticed, and com A L \ | 
mented, on the totally different methods ' va { O | 
adopted for doing the same job by dif sad %, }e - m “ ; 
ferent firms up and down the country, “Wiiicinnidieinais, | ~--3%" - -/ 14" 
each tirm generally claiming some ad BOA ©) || 
vantage for their particular method roe “i 
procedure. Even although two different 
firms are considered of equal standing 
in their particular branch of the trade, 
it 1s interesting to note, that what one nj 
firm swears by, the next one will some- ee an, ‘mec 
times call bad practice, nor does the mat 
ter end there, as not only do_ their 
methods of operation differ, but the cost 
of production varies considerably 01 
the same piece of work, a very important . 
item in these competitive days ; 
Having seen flagrant cases daily crop a 
ping up, the man in the shop generall; j FIG. ( 


asks himself, what are the methods of 
fixing the selling prices for standard 


manufactures, which do not fluctuate a 

cording to the workman’s time spent on a ., \ = 
them? And also what proportion does the ° \ \ \ . 
actual labor cost bear in proportion to : \ 


the finished product? A comparison is i FIG 
>. 
most interesting and im some _ Cases J i” ; 








umusing 
Figs. 1 and 2 show a forged-steel cross 
bar, for a steam stop valve, machined all 








over. I have seen these done on a slotting 

machine, round the edges 4,B and C, : 

taking 334 hours each. I have seen th 

same crossbar done by firm No. 2. on 

a vertical milling machine in 1_ hour, 

with a less rate of hourly wages. Firm 

No. 1 cut the square thread on the brass 

spindle for operating through the cross- 

bar on an engine lathe, taking 1% hours 

each, whereas firm No. 2 milled a similar _ 

thread in exactly 12 minutes. Both firms ? J 
claimed the same high standard of work- J FIG. 10 
manship for their valves. The cost of pro- DIFFERENT WAYS OF DOING THE SAME JOB 


duction by firm No. 1 is about 250 per 
cent. higher than firm No. 2, yet firm No. the same article; the better organized polishing. Of course this is only a de- 
2 actually charges a net price of 20 per firms generally being the lowest, due to tail, but still the details, when added to- 
cent. more than No. 1. This looks very their improved method of cost estimating, gether, make a very perceptible difference 
strange on the face of ,it. Even though and consequently they reap their reward in the total. Fig. 6 shows a steel swivel 
firm No. 2 has a more expensive and up- by securing a large percentage of the axle pin for the steering gear of an auto 
to-date plant than No. 1, and consequently orders to be given out mobile. Firm No. 1 did these in a flat 
higher establishment charges, that does Figs. 3, 4 and 5 show the valve-gear_ turret lathe at a cost of three pence each; 
not account for the great difference. The rods for a corliss engine. These require firm No. 2 did not consider that method 
question then takes this shape, that firm turning and threading on the shank and accurate enough, and paid two shillings 
No. 1 are satisfied with a less profit than also machining to width on the two faces each for doing the same pin on an engine 
firm No. 2. This is sometimes the case, to receive the brass bushes and ad- lathe ; 


M 
) 


oth firms had the same system 
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oi inspection. After paying no dividend t wonder how selling prices are sometimes worm-shait bearing, and is locked, whe 
the shareholders fortwo years, firm No. fnxed, and also how some firms manage adjusted, by a clamping bolt shown; by 
2 decided to cheapen production, and now’ to make a profit at all this means the alinement of the driving 
do these on a flat turret; they still un England SyDNEY LAURENCI shaft is better [The worm box is cast 
dergo the same rigorous inspection and —_— — with the supporting casting and has 
pass muster. Fig. 7 shows a _ double ' , = ove! 
thread worm for a chain hoist. Firm No A Screw-slotting Fixture Fig. 2isat t elevation of the milling 
cut these on a thread miller at a labor machine, but ows the back of the at 
ost of one penny each. Firm No. 2 cut We hav great many screws Of vari- tachment On getting the attachment 
them in an engine lathe and paid exactly us kinds and sizes to slot, so devised ready for business the supporting casting 
one shilling each, yet firm. No. 2 sell their the semi-automatic fixture for use on mill- can be clamped to the milling-machin« 
hain hoist at 40 per cent. less price than ing machines, as per drawings furnished. table somewhere near the center of the 
firm No. 1. The designs are dead copies Fig. 1 1s a side elevation of the fixture’ milling-machine spindle, the exact adjust 
f each other and the quality about and milling machine (milling machine’ ment being accomplished by means of the 
equal \re the selling prices based on outlined in faint lines) [he screw, or table and cross-feed screws. When proj 
labor costs? I think not work-holding revolving disk B has 18 erly adjusted the table is locked. Suitabk 
Fig. 8 shows a steel hand lever with a openings in the inner edge, this edge over covers have been provided for all mit 
small keyway cut in the bore as show1 hanging so as to permit the sliding-block gears, so that any danger of the opera 
I have seen dozens of these cut on a ke penings to be milled entirely through fingers and a vetting “mixed 
way-cutting machine operated by hand at \ cast-iron ring is fastened to the disk possible 
ne penny per dozen for labor, another BY means t thre rews through lugs lig. 3 1s s tio! t 4A, Fig 
' | | “ty, 
| | | | 
/ 
: | 9) 
{- aS gil) } | Or 
, Fp “ iJ} A r iO) 
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i Ss u AA Parts in Place 
FIG 
MILLING-MACHINE ATTACHMENT FOR SCREW SLOTTING 
firm not many miles away pays on as well as by three body-fitting screws D, ing the parts in place; the sliding block 
penny each, and does them on a power Fig. 2. Openings are provided in ring C F, together with the work-holding jaws 


driven slotter, such is the difference of to match with the openings in the sliding GG, 


methods. block F, Fig. 3 shown. The spring in the revolving disk 


Figs. 9 and 10 show a cotter made of Disk B has an ample bearing in the holds the sliding block F back to the disk 
forged steel. I have seen these milled all supporting casting, and also has the worm at all times, 


as well as the actuating springs, are 


except just before the work 


over to size complete ona lincoln millet wheel at the outer end f the bearing and slotting Saw cone in contact, and 


at a labor cost of six pence each, and ' The pitch of the worm and worm wheel until the work has left the saw, and the 
have also seen a shop in the same town are such as to revolve the work-holding plunger / and pressure disk // are no 
do the same size cotter on a shaper, cost disk three turns per minute, when the longer in contact. No two plungers are 
ing three shillings in labor, and then tak feed belt is upon the intermediate step in contact with the disk H at the same 
ing a fitter 2% hours to file it up smooth of the feed-cone pulley, the milling-ma- time. Fig. 3 shows the work as passing 
after shaping. These are actual facts, chine spindle making 80 turns per minute. under the saw [he pressure spring, 
which have come under my personal ob [he worm shaft is connected by miter shown at the left, is of sufficient strength 


servation, and can be multiplied by the gears, universal joints and telescope shaft to overcome the weaker spring and to 


score They form an interesting co to the feed-cone pulley [he miter gear firmly hold the screw while passing 
parison, when side by side, and make one E runs in a yoke that swings upon the through the saw. A nut is provided at 








the ute! nd of the spring so that the 
pressure can be increased when desired; 
his it is moved by the spanner wrench 

It will be noticed that an outer nurled nut 
(for ljustment) is provided upon. the 
t the ‘ontact disk H, so that the 

travel of the contact disk #7 can Le regu 
lated, and this is necessary, for should 
the pressure nut be screwed well into the 
casting the travel of the contact disk 
would be too great The nurled nut 1s 
locked by a screw coming in contact with 
the end of the stem of the contact disk H/ 
his disk is made of tool steel and hard 

( Phe plunge /, shown 1n contact 


1 


through the weak 


pring and is rewed into the sliding 
block /; this plunger is also of tool steel 
and hardened at the contact end Phe 
work-holding grip blocks GG are jig 


nulled, jig drilled, and then parted with 
saw Phi 

inch fillister-head screws 
as well as the 


steel and pack hardened 


thin shown are ror 


blocks, 


are made oft 


blocks 
| he s¢ 


sliding blo« k / 


(; Gy 


re milled an easy sliding fit into the cast 


block /*, a pin at the inner end 
holding the outer end flush with the cast 
fillistes head SCcTCeW 


n place. A 


holding 
brass band encircles the 


reve Iwi y disk BR co ering a good portion 
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for this work as on 


[he fmxture is put upon or taken away 
from the milling machine in a_ few 
minutes 

Providence, R_ | E. Beck 





Milling Attachment for Milling 
Featherways in Saw 


Collars 


We all know, or at least we who have 
had it to do, know what a difficult job 
it is to cut two feather- or keyways in a 


collar and have it slide over the keyways 
shaft 
By this | do not mean that it 1s a diff 


to take 


hours on it 


in the 


cult job for a toolmaket one piece 


and spend three or four and 
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dirt 1 getting in between the = shiding . A 
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| li) peratotl feeds the CT \ | 
int evolying grip blocks at hor 1 
the place marked at Fig. 2, the \ i 
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« rue ATTACH MEN AN THE WORK 


just from the factory. 
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get it right, but for the man in the shop 


who gets them in lots of 50 or more and 
them limited time it 


has to get out in a 


is a different proposition. 


slot 
kinds of 


We used to cut all of ours on the 
tried all 
little success 
foreman of the 


had a set of 


ter, and although we 
with 


the 


tools, we met very 


Every time assem 


bling department them 
fix up we of the machine shop heard fro1 
three of th 


him, and generally two or 


set had to be thrown away, and the ap 
prentice who did the job had to get an 


Chis 


went on until I hit upon the idea ef 


other calling down. sort 


the job on the milling machine, and then 


my troubles, or that particular part of m) 


troubles. (for a machine-shop foreman 


never gets rid of all his troubles until h: 


an end 


dies) were at 
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Fig. 1 shows a sectional view of the at A Fly-cutter Arbor This tool may not be 1 “ but 





tachment which was used to do the job, signed it knowing of thing 1i . 
and the work to be done, and Fig. 2 shows rh ommeawin lrawin — turn th ers y simply put 5 
; ; < accompa! ng ara ngs Ssnoy i , t 
{ ttachme ‘vice iolding the , : ; Supe complete o1 mandre sing th 
the attachment and device tor ho tool desiened to take the place of the ot 
-k on tl uilling mach'ne , : ; piece | ing slot at al nol re 
work on the milling a dinar fly cutter ised v the milling ma : : : : - i 
r il " ™ - . . ear \1 ‘ ' chy ‘ P sho this tool 
{ . t a B rainar¢ :, - al g 
It was made to fit on a Becker-B ' chine for various odd jobs of irregular ' Fe ' 
s 4 ° 1 t t ft S4 eren}t 17% ste | ~1 
g mac r nut from ; ' , , ; ha 
milling ma hine by emoving the nut fro shaped milling [he drawings show the wi ) Pccoetins 
the outside of the front bearing and 4...) accembled and in detail. The tool it 
r . . i } ‘ 1 
screwing it over the bearing in place of T; : ; & 
5 self is composed of thre« varts exclusive . 
, +i Yonkers, N. } RGD 


1 th art coul sil , 
the nut, but this part could easily be ar of the cutters. the beady Fla. 3. tock ont 





-anged to sty f machi | 
ranged t t any style of machine he Fig. 3 and distance piece Fig. 4 he 
P 


body is made in two parts and held to body was bored to fit one-inch mandrel 














gether with four %-ineh _ fillister-head aed wae tends Of wanchine steel threaded 
Crews and owe small dowel pin Phe on the end to within g inch of the \ny person who has ever used speci 
front part of the body or pilot is turned houlder so as to allow plenty of draw ie “Malian: Minin Mia” ales ae 
a good fit for the bore of the collar to be lhe nut was ls made of steel and in using the f t mn t 
keywayed and the part behind the cutters ciotted as shown for the spanner wrench every time they are taken off and p 
is turned small enough to allow the chips | might also sav that a fine thread should wail it is imp sible to get them t lie it 
to get out freely be used, about 16 per inch lhe dis the vise in the proper way 

[he cutters are fitted into steel sleeves tance piece Fig. 4 was also made of steel I show erewith a speci = = 
which are driven by bevel gears and run finished all over and milled as shown t made in one piece, which can be depended 
in brass-bearing sleeves; these brass 
sleeves are split so that by removing the | 1 
pilot th: gears and sleeves can b taken | | - r - . “ty 
apart in a few minutes | LJ 

foth gears are driven by one bevel gear, | | 
which also runs in a brass sleeve, and 
is bored and keved to fit the milling ma Pentast he 
chine arbor The clamp for holding the Moving J 
work is fitted into the slots of the tabl | 
oO the is no question about getting It set : | | 
ip squat nd bored so that it will tighten 

ery , ' | 

uy ) ‘ itside e work has } \ 
h ne mich ( Is ightene | up ) —_ — 
the € swivel pin in front, so it 1s 
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A Bar for Boring Spherical Seat 


MACHINIST 


Cutting Oil Grooves on the 
Universal Milling Machine 


I was once called upon to design a ri; 


We had a large quantity of connecting for boring spherical seats in electric 
rod bearings and long bushings to have motor heads for self-alining bearings 
oil grooves cut in them: to have used a The stunt was a new one to me as I hat 
hammer and chisel on the bushes would never seen anything similar from whicl 


have been almost out of the question to start a line of thought 


lhe rig for the connecting-rod bearing is what I worked out and it proved very 


+ 


However, this 


> 


April 23, 1908. 
s xive a better understanding of it, we will 
describe the method pursued in machin- 
it. 
Fig 


Ing 


4 2 of iron casting 


in cross section; at 4 was inserted a false 


shows the bar 


center. The opposite end B being solid, 
1 needed no false center. After centering 
1 it was put into the lathe and just trued 
up at C and D; next onto the miliing 


machine centers and the slot cut at &£, 












































was composed of a tool bar as shown in efficient, boring the seats to the 1/1000 Fig. 1, for receiving the tool carrier; also 
ig. 3 and a bar or bridge for supporting inch limit and doing nice, smooth work m the opposite side E’, Fig. 1, for the 
the bearings as in Figs. 4 and 5 Phe Fig. 1 shows the rig complete But to t catrier and connecting rod; then 
nished work would appear as shown in 
lig. 5. The rectangular bar or bridge is ‘Be BE 
turned at each end so that one end fits fot <== anne ee 
freely into the spindle of the machin oa 01 ee 
while the other end fits the steady q am 
and is secured by a set screw as shown 1 ~— - iene 
Figs. 1 and 2. The bearing is bolted E a. Ory 
the bar or bridge as shown in Figs. 4 an: | x 
5. and the tool bar is placed in the un FIG. 1 
versal chuck of the index head, taking car: 
that the work is central with the index 
head 
lo cut grooves in the bushes we ri 5 
verse matters, instead of the tool bar be c 
ing held by the universal chuck of the i ; - —_— 
dex head, we place the bushing ther: B A 
the tool bar is held in the tool-bar holde: 
as shown in Figs. 6 and 7, the idea being 5 J 
to get the tool bar at right angles to tl F 
machine spindle or in line with the work sataha 
he bearing would appear like Figs. & 
and 9, Fig. 9 being the bore of the bush 
Ing developed. Che change gears for th 
spiral of the grooves would be found near 
enough by taking twice the length of th ; | 
bearing and calling it one turn in this Li 
length; for instance if the work was 6 Bf | ‘ 
inches long we would term one turn in al , . ‘ 
12 inches and looking up the change-gear in 
tables we would find the gears required FIG ‘ FIG. 5 L_] 
[his rig made a most beautiful job in FIG. 4 FIG. 6 
good time 
Brooklvwn, N. \ S. A. R BORING BAR FOR SPHERICAL SEATS 
> with one quarter turn of the dividing 
sd rene m= ; read and adjusting the table longitud- 
\ I es ) {= j 1 % ” inally and vertically we are in position to 
ie} fll ta | LEH a drill, ream and tap the hole at F for the 
: | | | Ce | pin on which the tool carrier swivels. 4 
a — ] | ] was then put onto the live center of the 
t| | ‘wammemeias lathe with C in the center rest and bored 
oo" out at B for a hardened and ground steel 
= bushing. Then after removing the false 
FIG. 1 center from 4 and placing B on the live 
. Pe center with D in the center rest it was 
en ae: @- <>] ©) bored at «1 to fit nicely the tailstock 
contin. tim 2 epee spindle on which it was to be used. The 
| slot at D, Fig. 1, was next sawed and the 
; hole drilled and tapped for the clamping 
4 aN ral 7 bolt ie 
Z Ct ° Fig. 3 is a cast-iron plate faced at 4, 
- gy = 3 FIG. 9 and the boss at B turned to fit a recess 11 
5s the face plate of the lathe on which it 
L y was to be used. It was then fastened to 
tie Xl = the face plate by three _fillister-head 
sae screws and bored for the pin shown—a 
G.5 


CUTTING OIL GROOVES 


force fit. The pin is hardened and ground. 
and is a running fit in the bushing shown 
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at B, Fig. 2. Fig. 4 shows the tool ca Knock-out Fixture for Drill A Holder for Bar Tools 


rier, made of tool steel and hardened 


The screw at 4 is for securing the tool Sockets — 


in position, and the poimted screw & for rin ‘Site 
djusting it Ch ther parts need 


I ion scriptior These holders should be made 
<planaticn 


—, 


Ihe use of sockets on machine tools of steel, either cast or forged, in preter- 

t operation 1 l tor heads , . ° 1 4} , . 

» ore or or aces is become a regular thing Some of ence to cast iron, and the V’s should be 

olted onto the face plate of the aan them have the drift hole for removing the urately machined, in pertect alinement 

ring bar put onto tall-s K spind taole a1 others “¢ slotted at the top wit] the lathe centers, so. that drills 
iS, al n at i | 

tailstock pushed forward 1 ri : | , 1 of] hed tool n | 


























e the one shown reamers nd other finish he 
ve center of the tool car 
ter of the seat te r« rer 
stock secured t the ithew 
| 
ring-b ( ecting re. is | 
e, Fig. 5, in the 1 ost | 
pu 
— | a 
1¢ it ( ) \ \ EEE —— 
in the feed of th irr) { € . 
\ 
carrier to make I W ) \ 
| 
lotted line ten o Fic | | 
= 
(one ; +) 1) < } ¢ | | | 
w! g | 
a) | \ | 2 : oe ee 
< ditte ; } 
fe 
g, No. 2 ‘ 
nish, and No. 3, one sis | 
No » 7 T msn ’ c j j uu 
i hdd ~ 
I this method S dil ? _ 
ljustine the is ) 
HOLDER FOR BAR TU 
— miCrlii 1 el ices 
nds the liamete 1 » ' 
naintained with I itt troub \ t was for the latter kind that th x eid property 
, P . - a , ’ , ait el ' li depend = the hnieie of the 
“ord oT the enegt t t ) \\ : ' here hown was made The halt a ised Will ep 1 } nien | 
, ' ; t rom the cross slide, it being ad 
Kept ind d plicates s it whk ind grooves in the ket are used 1n nter trot the I 1de, ern 
tool was broken it was ra | nd 1 iriving it visable t Keep the s heavy 1 
sting was necessal Both parts at f ste to resist the blow sible 
. : roar . r} how d © ne] 
nang t =! 1D 1 ) tape! t the mmer? i hie | wrW id j 
Pond 1] T ‘ ketch CIN’ irter 
| ize, and would id anything trom 
inch to 2 ‘ li r; it was strong 
P= : : . 4 | ld 
; * ‘ ug { rl la \\ | 
SS © : 
= i ae: 
e is | dl 
= sa > a } 
——— Bb i \\ Oils mad ad 
‘ ng it will dot e tound 
the 
{ , 
ie \ it bOomyL 1\ I t 
‘ee Eee \ lta 1 trial o 
= = , : 
| 
j ] () ( 
| —_ 
a 
[ | Higgins’ Ink 
Eraser for Higgins In 
L_) | pi, 


’ “ 4 } tt , 
— seal aa an f 4 a ] | rT tne aT t 


KNOCKOT ] FOR DRILL SOCKETS ] 


Dll from the piece 11 the tool post io remove tapet shank tools from sock it 1 | that in be desired irned 
shove the tailstock back leaving the bar ts, they are slid on the projections of the i tl fact by accidentall verturni 


lamped to it. When the proper position lower plate, then a sharp blow from a hott] taining the liquid 


tailstock relative to center of spherical hammer on the hardened drift knocks out 
seat has been once obtained, 


yy clampin the tool [The coiled spring returns the Che only pr itions necessary In using 
piece to the ways of the lathe and abut lrift to its proper place \ small pin and it are to place a piece of blotting paper 
ting the tailstock the bar can be witl i flat on the drift keeps it in the proper under the tracing at place of erasure and 
irawn and returned to position without location and also prevents it from spring- not to rub too hard. Apply with a small 
\ ng out sponge or a piece of clean clotl 
Buffalo, N.Y \. NewMas Cleveland, Ohio H. T. GreEN Holland, Micl E. W. CLevetanp 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 


WE PAY FOR THESE ALSO 





A Kink in Hardening High-speed the shanks through the hardening process. cecentricity trom Zero 0 8 ee In 
’ \fter experimenting with various non Figs. 3 and 4, 4 is a gray iron casting, 
Steel heat-conducting materials, | tried common threaded to fit the live spindle, mm which 
inters’ putty, whiting mixed with linseed 8B, made of machinery steel, slides at 
( iN 1] his pt d to be entirely satisfactory right angles to the axis of the lathe, on 
periments treatn ig ( g ftness in parts desired and which the ordinary seli-centering chuck 
re ecall t p ( y ion hes ls wet s screwed to ld the work . ‘ 

( . im 1 d 1 cal 1 ( the being rew by which B is moved t { 

f eld | y wire, twisted around the working in a bronze nut attachee 

A nn (« ( with th ody ( ven s co f the / lig. 4, 1s a locating screw, t whicl 
( | kee} vy bet placed V1 » the thre re twe n each end the 
° ipply of rifling cut shank of the tool I. S. \WWHEELER slide, not shown in Fig 3 whicl re 





\\ 14 ! tte y } 
‘ no mall g 
1 all \ iN | M hi ° E . Sh 
4 achining ccentric eaves 
1) cn nl qaqitere. \ 
\ v ay ] \ ied On page 42 Vol. 3% Part 2, S. A. Ross 
Id water quite he opposit { elves i met ( t on ning louble é 
] ] 1 > i 
, ly pres thee nethods of n 14 sheaves rie! is the method 
: , FIG 
t d the results we ve st nl ( t lathe, nishing 
1 1 ' 1 FIG. 5 
itisfactory They stood up bet ingle-throw sheaves in one operation a. J 
than the ones dipped i fish oil, « (one f our chiet products is a line ot rHE COUNTER BALANCI 
iallv the serape cutters \ tool of good small high-speed non-reversing = steam 
non tetets $1 -entrics have 
( 1 CoO ( l nes, Oo \ nm the eccentrics la\V an 1 } , ry 
ction would n Sa, oS eee Me SCENT sigh screwed through the pieces DD; they at 
, , , , ae wes J 
dt s treatment, but im this rticulat ecent! vy which varies trom Inch to 
ia UMS treatm , t in this particular ¢ ape provided with locknuts, and gover 
ea ; . dine Tie Aa ch +] i / 
where the piece wa small. they did mich ‘ig I an 2 now thie work, movement of B. 
, — — i niumbhe tools on which a piece a is cast by which to , 
\\ id t very large 1} Mi 1 . 4 ] ic] ] : ke 1s the adjusting strip by which 
oo ‘ ‘ ae a on the sting in the chuc bow the ; 
! neh pee | eel, cn t dd lls, grip | Casting in tik ick : Lite he kept a very tight fit. as any chatter 


, “1 ith t 1 hanks Cc has | n mach O P 1 1s ; : 
ind cutters, with taper shank piece has been machined all over, a1 would be disastrous to the work 





the length was very great in pro parted off as shown We require large igs. 5 and 6 show the kind of balan 
n to the diamete We wished to quantities of these eccentrics Phe chuck ing weight used when the chuck is throw1 
natural softness of the steel in| ing fixture illustrated will take any ,4y of center, two 34-inch studs are 
screwed into the back face of chuck 

| these fit through the holes Y X’ 
| The screw / is brought up to the face 
mg when the spindle nose is central and the 
bs screw /*, not shown, is set and locked to 
; J — | {4 give the slide B the required eccentricity 
YW, nae ial rhe face e of the slide is then brought 
over to this screw and the balancing 
ra ee weight put on, the work chucked and 
FIG. 2 turned over the outside diameter. The 
slide is then brought over central again 
ind the balancing weight removed, and 

. A | work bored, faced, and parted off 

J. Essex 
| London, England 





Taps with Spiral Flutes 


| 
Ps 1D || In regard to Professor Sweet's sugges 
a : 7 \ a tion, at page 387, as to making taps wit! 
: > J <E} spiral flutes, I want to say that the Pop 
r, Manufacturing Company, Hartford, Conn 








SS made small taps in this way as far bac! 
FIG. 4 as 1892 to my knowledge, and how mucl 
— oe rit, . . : 
FIG. 3 before that I] do not know. 


rHE WORK AND THE FIXTURE The taps were small hand taps used for 
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bicvele work, and gave perfect satisfac- so littl Easy money is a sure cure for and brought up to the drill, which s d 
n, the flutes being cut right-hand with work, so what can you expect different x run as t as the iture of the ma 


. ; ‘iad 7 : are ms nets ll 
two flutes to a tap. 1 never saw one from what Mr. Alvord found terial being drilled wall perm By ! 





rger than 3/16 inch and do not know I think the old saying, that you cannot da hok e and « ough f 
ether any were made, or whe Cc! ey ( » an ola Goeg cw ricks, 1 le i 1] ad | » i trie 
re ever tried in a machin wrong, or else, what used to be an old Whi greater accu is required 
| ‘ 1. | ’ ‘we , +] | 7 ¥ 
Decatur, II] ETHAN VIAI dog 1s ; ung oO now Most men Imal frien lling 
1 rv before he 10 nd | ad mt he 1 t | er” Th hi 1) wing | 
| +] | ti] no | ' d ‘ | 
eve that T ) mi ad dogs till long i ‘ . ‘ i 
Traini M ied Me fter that. Wors« nt st of us y wv the vinnie 
raining iViarried ivien 
. 1 ot cdis« \« \ vot nite thie ! \ I I 
1 
Wi pew I Ww ¢ < } ed p ; . 
> ; cS ces < ¢ 
4 page R | \l X I " ; , 0 ’ n tak p " 
] 
( \ lvore i : 
a ; pre ces Wake lew trac (And Ww I ( 
‘ I l Ni W ! . ¢ WW t j pre Tce Waves I \ ‘ 
id Mrs. Entrop < c ¢ t if s : : ' e 
We e \ r Wwe , 
| vow R. J Marks was she ’ 
: : ‘ : \\ WW ( i) 1 ch ind W Y SY 
| » 
; z ; ‘ ; \ , t I I ! ( +S it Wi 
* mill Sw. 
— . : — take an n vhat we 1 and 
Wet ri lave got to get to ‘ ‘ t 
ts | ( ( l \"¢ ri 
T | > tiie ing ¢ ° 1 , 
‘ , 
~ N ( 1 p ling, I | k \\ \\ " , 1 ins r 
y to stop that and I will let any af- goo a gy ‘puee | 
’ ember the fraternity n it itv to f { nust dé ' 
tw nt st p ut His t it methine tor ) . | i 
, yy = i ] : ” 
Jorrnaetes adler ger that Mr. Alvor kicking t, put 
1 | a + ‘ : 4] 
eed cating ‘ { t on in trac t h thet I 
| 1 1 1 ] } t h 
‘ ! . I UL i¢ ] w t | ‘ o 1) xpect t cl t v1 \ ae 
W1 e, that st ; , 
, way of m1 Sy p girls r ¢ 
1 most es | n ct eC st gsid Propinqu will =. 
i an duecatio Vij 4 It ‘ ‘ . 1 ec} T vic ‘ t \ \ 
‘ Cs Su ~ 
Raf I w 1 I drew $1 , , ' 
a Wl s 1 ( t Yy men who ' 
rd | \ ‘ the ] ms } ] ] r lare i}] 
! \ | I know ow 1 | ling v1 | I x pic ‘ fe ! 
1c \] ) is \ ¢ ) it SS ’ ' 1 tes 
nem wht X Fe 
he S | wake lights Fitchbure. M oe # eriphery 
mk Up Vv spend. I worked as ccurate Hed 
latter of habit. Wh. | married di = O i ‘Hing machin 
‘ i S1> - ‘aie C . tq ie Th h . * a: el . 
= es 8 not go a great rosswise oie3 roug adaitio drilling entrally ac 
s, so | asked for more and got it so ° d ° | W k indrical piec the may | Aritted ot SS 
3 ; a Cylindrica or spree | 
that 1 began kicking myself that | desired angle with th xj ft vol 
not s iw about it befor this v t nachine 
} On ling \I ( ticle n s é 
Wi | | began \\ ce) = 4 . Phere , er ‘ t] ‘ . 
h Ik 4! nd 
ly t king good. \ 1 > \ I le Ipty nay ( 
one thing to lose a $12 a week job ery satisfactorily performed in the e1 
Ith money mn the bank and no one le gine lath wit! thy sistance e « 
ndent on me and quite another lose a dicator. but I think that the met 
] 7 ~—~ . . 
ousand dollar a year job with a_ wife ry. o-— <i} cribed here vil I nd practical and 
en } 
1 - — 
call 11 to iccount 4 ee ‘ ‘ f f thi 
| 1 , 
I began to wak« up to the fact that | Ya )) 


1d not more than half know what my \lontre Cal VALTER I. JEHN 


nployer thought I did. I was foreman 4 * 


g a lot on some RILLID NTI HI A —— 
iy teeet mae. Ser tines Gut 1 custo Hardening Methods Criticized 


have known myself. You can bet I pod ? = Ty rprised to 1k 


n and | was dependins 





st got down and hustled some to find that this 


a was con ( 
the whys and wherefores of a whok peration to pertorn The methods d MIACHINIS ppeares n artich acl 
of things that I ought to have learned scribed by Mr. Gribl will doubtless a Hardening Met! I Large Shop 
rOre ( nplish thei ) p ut I ¢ not see na I ‘ it tn rl 
Judging by my own experiencé and my the necessity for going sucl long way ds considerabl iticizing 


<perienc with some bovs that wer: not sround to d it. not NY necessit for | thy f - parngrap \ly ( 


far different from Mr A\lvord’s bovs “doctoring” i | l tter it Is nee drilled tat that ror tap rol imer t ln I 


1 cannot expect to get very steady, con In my practice as toolmaker have gen the best p ible use, it must be teel 
lentious, careful work from a man till erally used on r other of the following that will stand severe shock wi it 
is married. Self interest is all that methods. as the case required breaking Now. as for taps. | must n 
akes go per cent. of us work at all any For ordinary jobs. such as described by fess that we overlooked the danger 
iv. Of course there are a few geniuses Mr. Gribben. a fork or V center as shown ©! their breaking by severe shock, hay 

would work 24 hours a dav if thev in sketch is inserted in the tailstock of ing, in trying to make them “of th t 
uld and do it for nothing, but then © the speed lathe or engine lathe, and thx possible use paid more attention to the 
nius is only a form of insanity. You drill held in a drill chuck or scroll chuck. correctness of the diameter, pitch, and 


e working for ordinary pay is easy lhe location of the hole to be drilled is proper temper. With reamers, we rather 

mey to a single man, not because he laid out with a center punch and the work expect them t ve handled with “gloved 
. , ' that tl 

ets much, but because he needs to spend held lightly by the hand in the V center ngers,” so particular are we 
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tools shall be so made as to produce 
smooth, accurate holes. It is to be 
inferred that the taps and reamers of 
which Mr. Claver speaks are, perhaps, 
started with a sledge hammer, thus ac- 


for the severe shock. 
second paragraph, under the sub- 
Old Mtr 


baths, that these 


counting 
In the 
= “| 


speaking of 


sing up Dies,” Claver, 
lead 

company 
the 


“this tire 


says 


made th¢ more money than any 


hardening room,” for the 


is the 


lurnace 1n 


reason that only one that 


the 
work 


ornil It 


in be, or is, interfered with during 


lav, the others having their days 


out for them in the n 
ems more natural to presume that the 
k requiring the same treatm 


which “make more 


lires 
rfered witl Lhe 


bath cannot b 


in those being 


mperature o! 


used or lowered in an instant, ns 
there is loss of time, also money, 
1 company 


have “A 


consider th 


Hard 


dexterity witl 


Next we Quick ning 


lob, and | 
this was done as nothing short of 


irvelous In comes the boy with 


ilhng cutter—rush order—must have at 


Hardening man takes cutter, places 
n “peculiarly bent rod,” plunges it in 
takes it to 


(thermometer 


the lead, hardens it, ‘oil-tem 


pering fire” registeril 


takes it 
two 


130 


Fahrenheit) and out 


less 


degrees 


gain Time, “in than minutes 
by my watch.” 
Naturally, it 
the milling cuttet 

very simall that at 


ani the 


must be taken for granted 


referred to was a 
the time the 
lead bath 


temperature 


one, and 


rushing in, hap 


to hy ot the prope r 


for heating this cutter Even then it 


aken nearly a minute to heat 


properly, leaving about minute for 


le temper | have not, up to 


heard of a ] ircened 


ould b 


el so receptive that it 


ees Fahrenheit in 


one 


ur experience the nest restict ire 


tools to he a iwh 


putting 


empering furnace while the 


low heat, say, from 100 to 150 


yf the 
the 


he at 


degrees lahrenheit, and let the heat 
tool 


thermometer registers the 


and the together until 


rise 
prope T 


; 
us is the better w insure the tool 


temper unitormly 


require d 
whole body 


rh ats 


Is mad 


second column 1 


ention 
3 inche s diame ter 
the lead bath 


furna 


circular saws 
incl 
muf 


which ther 


turnace, in 
} 


adhering to t 


best 


no possibility of lead 
sides of the saw, is th 
tools 


warping 


heating thes 
nger of 


sub-h id of 
\Ir. Claver 


Under the 


speed Furnac ks 


spe 
numberless 


ther 


putting profile cutters, one 


ft ) ) 7 “1s j 
a Tit inte furnace al-eady 


AMERICAN MACHINIST 


heated up to 1350 Centigrade. This should 


not be done. The high-speed steel, with 


the tools to be treated already inside the 
furnace, should be heated very gradually 
the 


good 


until proper heat is reached. It 1s 


what 


against matter 


to deal 


practice, no 


kind of high-speed steel one has 


with, to put a large number of tools into 


a furnace heated high Pre-heatirg, in 


our experience, is safer and much less 
liable to cause breakage 


Under the next sub-head Mr. Claver 
says, “I thought that we had _ surely 
burned the flutes to the center, but after 
it was taken from the oil it was a nice 


steel-gray color and showed no effects of 
the fire.” The statement about 
not showing any effects of being in the 


the ft the 


being in 


fire is contradictory to rest 


sentence, for, did the reamer remain soft? 


and how about the “nice steel-gray color?” 


Stamford, Conn GEO. SCHo0! 





Why a Planer Should be Bolted 
Down 


j ’ ‘ \1 1 


[ am pleased to read what At 


hardt, Mr. George and Mr Noel have t 


say at page 137 in reply to my question, 
“Why is a Planer Bolted Down?” Mr 
Fberhardt has told us why there should 


some provision to prevent certan 


planers, under certain conditions, from 


moving on the foundation in a line par 


allel with the motion of the table, but he 
nas not 
be bolted 


for all 


told us why such a planer should 
' , 
has he told 


at the pres 


down, neither us 


why these years, and 
ent moment, planer builders are sending 
out foundation drawings for their planers 
anchor bolts 


the 
there is a perverted tendency on the 


long and strong 


showing 


These drawings conve impression 


+h 
nat 


part of the planer to leave the founda- 
tions and travel skvward with the danger 
of tearing a hole through the root of the 
building. Of course what | have just said 
is mtended as a pleasantry but s¢ riously, 

ve we not spent a great deal of time, 
nd valuable brains over our foundation 
drawings for planers, and also has not a 
great deal of monev been wasted when 
making these foundations. and supplving 


these monstrous bolts? |] it is evident to 


ifter an 


experience of some twentv 
vears, that no planer will ever attempt to 
ive the foundation o1 tical line 
believe it is tru however, with 
the ordinary brick foundation. or even 
cement foundation, when the planer is 
11 up with wedges, that the bearing 
contact is so frail that the planer will 
wove endwise, and gradually creep away 
from its original position 
We an all readily understand that, 
however elaborate the foundation. were 
the planers placed on balls. they would 
move very rapidly in the direction of the 
traverse of a return stroke, and some- 
what in the direction of the forward 
stroke, depending, of course. upon the size 
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Now let us place under the 
planer very small balls; imagine them, if 
you please, to be about 1/32 inch diam- 
eter. We then condition, 
not so very different from what we really 
have in many Very few there are 
who use a wedge that is even planed. 
The planer resting on some minute par- 
ticle of rolled 
from its position by the forces of the 


of the balls 


would have a 


cases 


steel is very easily 


table. Underneath the wedge also, there 


is contact usually with very small par- 


ticles of brick, stone or cement; these 
roll like balls, and we not only have a 
movement of the planer on the founda- 
tion, but the alinement of the ways is 
also destroyed 

If we can have a frank discussion of 
this question, I believe the result will be 


more planers placed on 
ind that all of 
better work from our 


that there will b 


proper foundations, us 


will be benefited by 


planers and less expense of production. 


[his leads to another question [| 
would like to put to the readers of this 
paper, ic, how many planers in the 
United States are first made really 
straight, and how many are _ placed 
straight on their foundations, even 


though for a short period? 


For many years I was in the habit of 
thinking of a planer as a machine that 
produced straight lines, but later experi 
ence has made me wonder why I did not 


the errors produced by the planers 


that I had such implicit faith in, and ! 
am wondering now how many there ar 
that really know whether their planers 
plane straight or not 

I was astonished a few years ago to 
see a planer maker using a_ fish-line 
stretched along the wavs of his planer to 
prove to me that the planer was straight 
This incident revealed to my mind the 
fact that we all have ideas of accuracy 
that we obtain from different points of 
view, and that these ideas we obtain ot 
ccuracy are only relative 

[ have a feeling, based upon consider 


ble experience, that if we, as American 
hold our reputa 
and economy in 


precau- 


machine-tool builers, 


tion for world accuracy 
construction, we must use more 
machines 


that 


as 
the 
usual method of placing a planer on a 


tion when placing = such 


planers, for it is probably true 


foundation is costing us more than we 


can afford to spend, especially when it is 
wholly unnecessary 

[If Mr. Eberhardt should try a founda 
tion that really bore accurately with the 
same pressure under the various points of 
support, and these various points of sup 
of sufficient width to form a 
durable the 
of each, I suspect his planers 


port were 


permanent contact over en- 


tire surface 


would not move, even though nothine 


were done to provide for steady pins or 
bolts. However, the return speed he men 
tions is greater than that of the planers 


with which | have had experience 


To illustrate 


this point in regard to 
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reasonably perfect contact between the Mr. George is right in regard to many ild them with beds sufficiently deep to 
surfaces of the planer and the support, machine tools. My thought, however, was make them self-contained, that we need 
let me recall an experience with some along the line of planers, although [| to rely upon the foundation. And when 
piercing dies and punches that were used might have said any machine tool. I ca we prepare such foundations, they should 
in a powerful punching press These readily see that when a machi stands contain adjustable points of support, and 
dies had many holes in them for punch- on four feet, and this machine is a frail these points of support should be made 
ing plates; the relation of these various construction, it is necessary to bolt it to with the same degree of accuracy as any 
holes should be maintained with consid- the floor to keep it from traveling to yart of the planer, if we expect good re- 
erable accuracy The smoothness of the ther points in the shop, but such a ima sults; and whether, as Mr. George says, 
holes also was desirabl It was found chine as that, of course, can never be ac shopowners and managers decry such 
very difficult to maintain these dies sharp, curate, and I would prefer to consider things as absurdities or not, the fact re 
also to maintain the punches. It was dis- self-contained machines in this discussion mains that it is for the financial benefit of 
covered that this trouble was caused by Any machine not self-contained, I think all that such thin@s are done, if they are 
the “creeping” of the die on the press’ is not of the kind that modern American done rightls C. H. Norton 
hed. The size of the binding bolts had practice should perpetuate, for certainly Worcester, Mass 
been increased from year to year, so had the floor of the shop, in such cases, be — 
ihe length of the wrench with which the comes an essential part of the machine Cutt; V-TI Is f O Ga 
: : reg? , y \- ‘ads fro e. 
nuts were screwed in place; in tact it was Tt would seem th it modern designers utting 1reac rom n 1ae 
considered necessary that two men should hould leave the shop floor out of thei Spiral Flutes tor laps 
pull on these long wrenches, in order to’ designs entirely, and not base any hopes 
screw the die tightly in place to prevent of success from any help they can get 
ae ” ee . ? [here have been various articles in the 
creeping It occurred to me that this from a shop floor 
from a shop floo1 , 
‘creeping’ ‘ 1ade ible hi on : AMERICAN MACHINIST 1n regard to cut- 
——— ae ee OI It would seem that all must see that th 4 
| bh] . ". ting V-threads with the compound rest 
slight, and possibly microscopic imperfec , : re ee eae ae ee 
‘ bee such an uncertain and changeable thing set at an ancle of 20 degrees, but they all 
tions of the two surfaces, accordingly the , od floor should not be con- ea ate po Rie Res 
, ‘ ' as a wooden floor should n © « refer to external threads For internal 
bed plate of the press was scraped very cs ; P , ; 
sidered, or depended upon when design ’ ; eal fal rood. Se 
‘curately t irface plat Great pair threads the same trick holds goo set 
accurately to a surtace plate reat pains - a Bi soe Sar thi ~ lieve : 
a gee : ing a machin For this reason I believe ,,,,. -ompound rest to 20 degrees the next 
were taken to “pick up” the surface very that in thie discussion » should imnor ‘ 
- Ss Ss ss S 1 { ) 1 4 7 
, THat IN CMS GIS we — & . time you have an internal V-thread to 


fine The under surface of - die nlate . —- 
, ; der surface of the die plate all machines that are not sufficiently self cut and try it; you will get quicker and 


. ec ale cer ; fj is , _ j . ¥ z 7 
wa also crap 1 to { thi one n the contained. and whose center of gravity is ates semeaiiae 
not sufficiently low to perform any work Professor Sweet states at page 387 that 


mone S re lace Ie Nnre aite . e ° 
punches were in place in the press, aiter they are called upon to perform, without + would be interesting to know how long 


same precise manner. When the die and 


this refinement of the surfaces, it was 


é , ' tipping over or “creeping” about the shop; the various contributors have been using 
found that the die would not creep even inless possibly it be the case of a high : . 
though the nuts on the bolts w rewed 4d 7 . oa this method of cutting threads. I have 
( le nuts o1 e bdoits ere screwet snee 1- > ro od > Cases j . . ‘ . 
peed planer, where in some cases it May ysed this trick for cutting threads 20 years 


, ] . ‘ Iii 
( S . : : 3 
lown only with the fingers, and _ thi oo. tee aS : 
7 e necessary to provide against endwis« and the man that showed me how was 60 


hy hos : . ' 

hy should it be years old at that time. I do not know 
Nteart > la a] ave ore . : ' . 

bolted down We all have great num- when he learned it. When doing work on 


bers of machines in use, such as described lathe I 


. iti last wt} cc fanac ame : 
condition lasted until the surfaces became motion. beat even then. © 


lented by careless handling The bolts 


then had to be screwed again as tightly 
ways set the compound rest at 


wig by Mr. George, but is it not well to dis 29 deer as there is another advantage 
If all our planers rested on reasonably cuss these questions, and come to some in having it in this position Should I 
wide surfaces at the various points of understanding, that we may not continue have a shaft t t between shoulders and 
upport, and these points of support bore to produce such machines? In the case find the shaft 1/32 inch too long, I simply 
n the planer with equal pressure, there of the shaper mentioned by Mr. Noel, I idvance the compound rest 1/16 inch and 
vould probably be no need for making can see no reason why bolting to the take off the 1/32 inch required Chis 
ny provision for the moving of the floor is not as good a provision as could ratio of 2 to 1 holds on in angle of 30 
laner. In addition to this, if these points be made, for certainly there is nothing deeree< 7 , 
f support can be adjustable, we will all about such a machine to require any great In regard to cutting spiral flutes in taps, 
cure, not only better work, but in the accuracy, for certainly shapers are not  ¢hjc idea has helped out when everything 
nd, our work will be less expensive used in these days for accurate work, and ejse failed. The metal to be tapped was 
fo return to the holding-down bolts even if they were, the fact that th copper, the tap 34 inch diameter with a 
hat all planer makers still provide in column of the shaper will yield to the sight-hand V-thread 24 to the inch. The 
their foundation drawings, when ac shape of the ‘oor when bolted down spiral was cut right-hand 15 degrees or 
ording to the usual plan, the planer is without materially affecting such accur 1 turn in 4% inch 
eveled up with wedges and pieces of acy, would seem to make ary other pro Philadelphia, Pent CH. Erp. 
shingles, let us imagine the usual condi vision unnecessary rliis same reasoning 


tion where the bolts are screwed down seems also to apply to drill presses. If 
hard in certain places to cause the planer) “Ir machine tools were made move scif Straightening | racings 
plane straight, for this is the usual contained, or rather if more of them wer 


procedure when bolts are used. I thinl made self-contained and arranged to Fletcher’ 
“11 Og , P , ¢ , . . reply to VD. I ‘letcher s request on 
» one will fail to see that where these tand on three feet only, fewer founda 9° 14 } I had e l 
. . . ‘ 42 page 580, would say that 1ad a Similar 
olts are tightest, the imperfect wedges, ions would be required than now, for ' " 

experience and got excellent results from 


ngles and crumbling cement will give certainly a well designed tool resting on alae 
‘ ” < . , : 2 ; nning the tracings through a friction 
iy first, allowing that point to become three points only performs its work just 


: calender such as they use in a cotton 
pressed more than the other points so as well on an. ordinary wood floor , . 
" tb etl 7 : ’ finishing mill First clean the tracing 
it we have what 1s well nown to us whether 1 > ¢ upper storv . ground 
hg ; i€ t be an uppe tol or a ground and then let the man that operates the 

const ~+hange aline nt « u : f ations for suc ~hine : 
nstant ch inge ol ilinement I our tloor,. and foundati nm tor uch mac hine s calende r run the m through In 15 min- 


ners, incurring as we all know, delays are wholly unnec¢ ssary It is only when utes he will straighten out all the tra ‘ings 
] — . . — } ’ om . , . a bs 
d expense, and this constantly, for we we have such machines as planers, wher: ie has. Don't have the cylinder in fric 
ist needs level up our planer very often, it seems impracticable to build them with tion too hot THomAS ANDREWS 


secure good work ny deeper beds, at least impracticable to Rockaway, N. J] 
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A Sample Report on German 
Industrial Schools 


We have in the recent past referred to 
the paucity of knowledge that exists re- 
garding the work and methods of the 
much lauded German system of industrial 
schools. A great deal has been written 
about them, but of it all it is surprising 
how little there is that is tangible, or in 
the smallest degree helpful in the move- 
ment which is now fairly inaugurated here 
toward the establishment of a system of 
schools having similar aims. 

We are led to these remarks by a pre- 
tentious entitled, “The Industrial 
Improvement Schools of Wuerttemberg,” 
by Albert A. which 
recently published in the Teachers’ Col- 
We have here 


paper 


Snowden, was 
lege Record, of this city. 
a handsomely printed octavo pamphlet of 
all of the 
information which one can ask for except 
the 
formation about 
teach and how they teach them. 


72 pages, giving much 


pretty 
thing he wants, namely, detailed in- 
what trades the schools 
We find 
acts and figures without limit regarding 
the recent 


origin, the rise, and the reor- 


ganization of these schools, their num 


the 
cest, and their manner of administration 


bers, number of their pupils, their 
and support, but regarding their teaching 
of the subjects which it is proposed to 
teach here, or their manner of training 
pupils for the trades, we find almost noth 
ing, and indeed, most of what we do find 
would lead one 
the 


country 


regarding the work done 


to believe that their connection with 
the 


is remote and indirect, and that compara 


manufacturing industries of 


tively little attempt at the actual teaching 
of trades is attempted. If this impression 


gives a correct view of the actual schools, 


then they are far from being what we 
have been led to think, while if the im 
pression is incorrect the author of the 


pamphlet has missed an opportunity to 
tell 
in this movement 

We find, for example, the following list 
the 


Industrial, arithmetic 


the things which everyone interested 


wants to know. 


of subjects taught in women’'s-work 


schools: commer- 


cial arithmetic, geometry and geometrical 


computation, descriptive geometry, geo 


metrical drawing, special technical draw- 


ing, free-hand drawing, theory of style 


and color, modeling and wood carving, 


engraving and chiseling, physics, chem- 


istry, engineering, mother tongue, pen- 


manship and orthography, stenography, 


industrial bookkeeping, commercial book- 
keeping, exchange, French, English, Ital- 


ian, politico-economic subjects, commer- 
cial geography and history, German liter- 
ature, housekeeping materials and hygiene. 

\gain, of the industrial schools of 


the following list of 
\Mechanical 


industrial 


Stuttgart we find 


subjects taught drawing, 


business forms, arithmetic, ele 


mentary geometry, engineering, physics, 


electro hnics, French, ornamental 


pen 
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manship, industrial art, ornamentatiorm 
and style, industrial bookkeeping, stenog- 
raphy, penmanship, civic instructions and 
industrial dratving. 

In all of the courses we are struck by 
the preponderance of drawing which, 
while closely related to it, is not trade 
teaching. We told in fact that “in 
the future, as in the past, drawing will be, 
by all odds, the most important subject 
In both 
the 
Arithmetic, 


are 


taught in the industrial schools. 
industrial and schools 
other basic subjects will be: 


commercial 


German, bookkeeping.” 

There is certainly little about any of the 
courses of study of which details are 
given to suggest the teaching of trades as 
that term is used here, although they do, 
of course, imply the teaching of artistic 
handicraft. 
eral character that the great bulk of the 


It is to schools of this gen- 


pamphlet relates, although it would be 


unfair to give the impression that there 
is no reference to trade schools properly 


so-called, and which everyone here has 


in mind when discussing the subject 


These 


with the barest mention and without any 


schools are, however, dismissed 
a useful kind. 

are told of 
courses for the separate trades and-indus 


information of 


Thus we “special technical 


tries,” and of “special technical insti 
tutions for the textile industry, weaving, 
embroidery, watchmaking, electro technics 
and tine mechanics, and other industries, 
and special courses given by experts,” and 
we find a page and a half devoted to a 
school for the weaving industry at Reut- 
lingen, with its course of study given 

spinning, weaving, operation and pattern 
designing. Again, we find reference to 
Schwenningen which gives in 


cl ck 


electro-mechanical work; and to a school 


school in 


struction in and watchmaking and 


for the book-printing trade, one tor the 


tanning industry and another for the 
working of precious metals, of which one 
is given a page and the others a bare par- 
find a 


instruction in 


agraph each. Elsewhere we bare 


reference to courses of 
hand gilding, horse-collar making, interior 
decoration, shoemaking, cutting, graining, 


marbled binding, electrical and interior 
installation, cabinetmaking, bookbinding, 


tailoring and watchmaking. 
These latter references look promising, 


and indicate that trades are really taught, 
but the information given is substantially 
such those 


confined to statements as 


which we have extracted, and if anyone 
can find therein anything sufficiently tang- 
ible to supply any sort of a guide or give 
information regarding how _ these 
and what they 
really do, he can do better than we can. 


Now that the National Society for the 


any 


schools are ce mnducted 


Promotion of Industrial Education has 
a commissioner, we suggest that it can 
do nothing better than to send him t 


schools 


for a 
Nothing of 


Germany study of these 


value will ever he learned 
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about them until they are examined by 
someone like Mr. Alexander, 
look at them through the eye of a manu 


who, can 


tacturer 


The Conservation of Our Natural 
Resources 


An important meeting was held in th 
main auditorium of the Engineering Soc! 
\pril 14, tor 
the discussion of the above subject, which 


ties’ building, of this city, 


such a large share of 


rhis 
it the suggestion of President Roosevelt, 


is now occupying 


public attention meeting was held 
and it was opened by the reading of his 
letter to the society in which the meeting 
was suggested. 

The meeting was presided over by J. 
W. Lieb, who introduced the first speaker, 
Dr. W. J. McGee, chief of the Bureau of 
Soils and Secretary of the Inland Wate: 
ways Commission, Washington, D. C. D1 
McGee addressed the meeting on the con 


servation of the waters and woods, his 
remarks being illustrated by a series of 
lantern slides showing the effects 

wholesale forest destruction, as well as 


some examples of the effects of ri 
forestation. He gave a striking pictur: 
f the tremendous rate at which ou 
itural resources are being consumed, 
saying that during the year 1906, 1200 
pounds of high-grade iron ore were take 
from the earth for every man, womat 
nd child in the United States. He gave 
many illustrations of the effects of for 


st destruction on the flow of streams 


nd springs and coynter illustrations of 


he results following reforestation in th 
irious countries of Europe. 

Dr. McGee was followed by Dr. W. | 
the [}linois 


the the 


\l. Goss, of Universit) of 


vho discussed conservation of 


nation’s fuel supply He began by point 
ing out that no nation can be really great 
without an adequate supply of fuel, and 
the 


rease in the consumption of our coal, 


gave a few figures to show rapid in 


natural gas and oil 


1 
the 


He also pointed out 
due to 
ethods of mining coal, saying that ap 


tremendous waste present 
proximately 50 per cent. of the coal under 
ground never gets to the surface. There 
has been comparatively little waste of our 
mineral-oil 


natural 
he waste has been tremendous. In 


resources, but of gas 


Indi 


na fuel gas sufficient for generations was 


quandered in two decades. He consid 
red that the ownership of such publi 
oal lands as still remain should con 
tinue with the Government 

Following Dr. Goss came Dr. G. ] 


Swain, of the Institute of 


echnology, who discussed the conserva 


Massachusetts 


n of stream flow, water power and 


the 
on of stream flow by the preservation 


vigation, and especially preserv: 


t forests. Although he stated that the 
pular belief in an increase in thy 
area of forests 
the effect of 


Tall 


ll from increased has 


ver been proven, the for 
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sts being to preserve the regularity rather 


than the total flow of the streams, this 
egularity, he pointed out, is the essential 
thing in connection with the use of the 
streams for power and navigation He 
made plain the fact that the most valu- 
ible land for forests is the least valuable 
for agriculture, and expressed his con- 
viction that this subject of the conserva 
tion of natural resources is one in which 


the engineer should and must lead public 


pinion 
Dr iy 


Pritchett, president of the Carnegie 


Swain was followed by H. S 
Foun 
relation of the 


He 
engineering 


dation, who discussed the 


engineer to the body politi pointed 


growth of from an 


occupation t profession, and enlarged 


upon the duties of a profession to the 
public and the country. Great engineer 
ing works are not the product of recent 
times, but the progress of enginecring 


has been accompanied by an _ increased 


sense of the obligation of engineers to 


the 


public welfare 


Spring Meeting of the A. S. M. E. 


| he Semi- At \leeting if th 
\merican Society i Mechanical Engen 
ers will be held Detroit, Michigan, 
june 23-20 \mong the papers to be pré 
ented at this session \ Method of 
Cleaning Gas Conduits,” by W. D. Mount 
\ Method of Checking Conical Pistons 


Str v Prof. George H. Shepard 
Clutel \1 | reference to auto 
mobile clut Hl. Southe Hors 
owe Friction | ses, and Efficienct 
{ Gas and On) Engines vy Prof. L. S 
larks ‘Some Pitot Tube Studies D 
Prof. W. D. Gregory The Therm 
ropertics t Superheated Steam b 
Prot. R. C. H. Heck; “A Journal Fri 
\leasuring Machine by Hen 
less; “A By-Product Coke Oven,” by 
\W. H. Blauvelt: “Tests of Some Hig! 
Speed Steam Engines,” by F. W. Dear 
here will be symposium upon machin 
ry for conveying materials, with papers 
vv several authorities The Society for 
the Promotion of Engineering Educatio1 


Society of Engineers 


troit at this time. which will enable mem 


nd the Automobilk 


will also hold their annual meeting in 


bers of each society to participate in the 


sessions of the other 





New Publications 


STANDARD HANDBOOK FOR ELECTRICAL EN 
GINEERS By Staff of Specialists 
1284 4x634-inch pages, and some 1300 
numbered illustrations. McGraw Pub 
lishing Company, New York City 
Price, $4 net 

Che first striking feature in this new 


of treatment 


electrical 


handbook is its methods 


The vast field of engineering 


has been divided into 20 sections, each of 


which, complete in itself, forms one of the 


] | preface <tatecs thor 


nits t the thew 


665 


each section has beet iandled by a sp 

cialist We tind that one author wrote 
seven of the 20 sections and collaborated 
on three others. Two other sections we! 

written by the same man, and no one 
stands as sponsor for sections 19 and 20, 
which deal with Standardization Rules, 
and Tables and Statistics. Our idea of 
an engineering handbook has been a work 
compiled from the field which it is t 

cover and giving a collection of prac 


tical rules, data and information, arranged 


in a usable and compact form. In cor 
nection with this practical information 
there should be a limited amount of con 
densed theory, sufficient to intelligently 


point the way for the use of the practical 


data Our ideas have been fostered by) 


an acquaintance with the best handbooks 


mechanical- and civil 


We 


in the « lectrical 


engineering fields find, however, tha 


the needs of the electrical-engineering 
field are not met by handbook 1n lin 
with our preconceived notions; at least 


the standard now b 


electric al 


if we judge by new 
fore us. The 


handbook in the nature of an encyclopedia 


engineer needs 


ories and _ principles 


f fundamental the 


rather than a compilation of ust ful 1! 


We had supposed that an ek 


formation 


tric handbook was for the electrical engi 
neer in the construction and operating field 
rather than in the field of design. Desig 

ing engineers are fully as conversant wit 

the advance long theoretical lines as are 
the writers of technical literature. Such 
men do not need handbook to present 
theor Phe perating and constructing 


nd 


sections ot T 


engineer needs practical usable dat 
Pouching 
th materials used 
all that sucl 


Che publisher's not 


dealing w 
in electrical engineering 1s 
should he 
there 1s 


It is possible that this fact 1s o1 


a section 


says that nothing new 1n this 


section 
f the reasons fot! its appropriaten 
bits of 


in such a w 


‘ ] 
There ré other scattered aa 


cle sirable 
of the tables in th: 


which seem very 


Among these art 


some 


sections devoted to transmission and dis 


tribution, traction and _ elect 


hemust1 The data in regard to costs 


vhicl rough the work are 


the 


are ca eres 
section «e 
The s 


seems \ 


commendable, as is als 


standardization rules 
tables 
much abridged 
That the 
applications dealing 
nt< f 
means in k 
data The 


condense the 


voted to 


tion on and _ statistics 


occupying only 18 pag 


part of section on miscellane 
the power 
} 


ols is by no 


vith 
quirem machine 
eeping with recent publis 
work effort 
theories ot 
small 
much practical informatio: 
allow ry 


engineer sl 


seems to be an 


electrical eng 


neering into one volume suppl 


mented by as 
| 
as the siz the work will 


library of the 


contain all f this theoretical matter 


standard public: rons in more Satist: 


tory forn However, the work will 


doubtedly make an interesting additio1 


1 1 ' 


engzinect 
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New Tools and Machine Shop Appliances 


Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


Showing New 





THE 
Air Dnil for Close Quarters 


Air drills although particularly useful in 
repair work are sometimes out of the 
question on account of being unable to get 
into close quarters, such as inside corners 
of locomotive frames and similar places 


In order to meet these requirements, the 


Independent Pneumatic Tool Company, 
Chicago, Ill., has designed an air drill 
especially for this kind of work and is 
making it in two sizes, known as “Thor” 
Nos. 8 and 9 

As will be seen, the spindle is at the 
extreme end of the tool and the motor 


cylinders at right 
doubk 


two-throw 


consists otf two parallel 
angle to the spindl These are 
acting cylinders operating on 
with the the 
the 


the two cylinders 


crank eccentric mm 


center 


valve which lhe betwee 
I he 
is another two-throw 


I his 


oscillating 


operating 


crank sh iit proper 


crank in exactly op 


posite position crank operates di 


rect on two levers centered 


on the drill spindle and having their bear 
| hese 


vided with pawls which operate on 1 


ings around it levers are 


pro 
itchet 


teeth sunk in the itself 


spindle 


LATEST 


The lever-operating crank is arranged 
o have its power stroke on the part of 
the revolution farthest away from the 


spindle so as to make the speed of the 


ver more uniform, and pulls it forward 
considerably mo th half its revolu 
tions but is it quickly. As the cranks 
ire opposed the motion of the two 











OSE QUARTERS 


RIL PO 


ratchets gives a continuous movement to 
the drill spindlk [he engine cranks are 
set at an ingle Of 135 de grees so as to al 


ow both pistons to pull when the position 


greatest 


pt ywwer 
| 


of the levers requires the 
he compactness of this drill is shown 


fact that the distance from the out 


to the 


the 


ry the 
side of the throttle connection 


the 
the 


Cast 


s 153 inches, distance from 


the feed screw to the end of 


pomt ot 








eg 
! 





OF (0 0 GF A Oe GP Be 


ss 


; gee 


INFORMATION 


drill socket is 87@ inches and it can drill 
whose center is only 1 9/32 inches 
[he case it- 


a hole 
from the end of the case. 
self is only 6% inches at the spindle and 
the whole machine weighs but 31 pounds. 
It has revolu 


per 


a maximum speed of 122 
minute 


trons 





Duplex Blueprinting Machine 


me to be 


Blueprints have c¢ such a ne- 
cessity in modern manufacturing and are 
used in such numbers that speed becomes 
selecting an 
With this in 


machine 


of prime importance in 
equipment for this purpose. 
view the designers of the “Tec” 
shown herewith have made if possible to 
do continuous printing in any length, and 

he running two full-width — strips 
through at once or as smaller ones 


as can be 


many 


accommodated. 


[he printing is done through the two 
curved glass plates A A, 24 by 56 inches 
each, with two vacuum lamps of the 
Cooper-Hewitt type between them at BB 
Next to each plate and in contact with 
it, are 25 rubber bands with '%-inch air 
space between them to allow air to es- 
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wa 


paper fla 
fed 


bands and the glass so as 


cap and to help keep th 
the 


these 


between 
to 


paper and tracings ar 
pass 


light 


upper 


over the 
The 


dependent 


and 


bands 
allow a 
used on one and 


Vandyke or 
( the r 


lower have in 


drives whicl rapid 
paper to be 
such 


to be 


printing 
slower print 
black print 


at the 


as a 
printing on th 
from a 


Same time, 


up 
for quick-printing paper 


varying very 
slow 


ite 


rate feet per min 
Che 


e changed by simply ¢hrowing 
fed 


to 4 and 5 
feed 
can | 
so that 
either direction desired 

Che swings back 
out of that th 
glass in both frames and the lamps can 
be cleaned, and it 
to be 


see that everything is 


gear®rs 


lever prints be through 1 


whole upper frame 
the way on a pivot so 
allows the prints 
through to 
smoothly 


also 
examined as they go 


roIng 
LOMeg 


he ends of the machine are closed, ex 
cept for ventilation and an exhaust fan 
provided so that the air is drawn uni 


formly over the gl 
keep them at 


ivoid cracking 


ass and the lamps to 


an even temperature and 
The two views will show the operation 

quite clearly and leave no room to doubt 

the compactness or the capacity of the¢ 

machine. 

known as the “Tec” 


Chis is Duplex 


Blueprinting machine and _ is 


the 
46 East Fourteenth street. 


Electric 
made by echnical Supply Company, 
New York 


Screw-driving Machine with a 
Gap Frame 





the 


machine 


lo meet demand for a driv 


ing 


SCTCW 


which could handle wide, 




















REW-DRIVIN¢ MACHINI VITH 


t work to ? 
ds Machine Company, Rock Island, 
has brought ou 
th this. TI 
chine shown on page 993, Vol. 30, 
having the main c 
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the upper end of the tableways and 
gap-extension frame added as shown. The 
magazine, friction-driv spindle, table 
nd other details are tl me the 
regular machines 
: ) 
Draftsman’s Protractor 

Draftsmen who have mu laving out 


i do, such as cams or lever 





small hexagons or squares with vertical 
diagonals, will tind this very handy, as 1 
( 
wae 
VA 
PROTRACTOR FO DRAFTS 
can be used against a I[-square so as t 
get angles in increments of 15 degrees 


without measuring at all This is very 


handy for many purposes as, though not 
exact, it is often used f laying out rack 
and worm teeth. 

It has the usual degree workings of 


the ordinary protractor, and as the whole 
thing is of celluloid, the 
ible it to be quickly placed in any desired 
It is made by D. J. Kelsey, 77 


Livingston street, New Haven, Com 


scored lines en 


pe siti yn. 


Vicissitudes of the Job 


Shop 
DoRNBIRER 


By J. G 


88, 
three dry-goods merchants and a lawyer 


During the natural-gas boom in 
decided to go into a manufacturing busi 
They 


most 


ness. chose wood-pulp making as 


the promising venture. It 
good field; quaking asp and buckeye grew 


close by in large quantities. 


was a 


An unlimited 


supply of natural gas could be had by 
boring to a depth of about 600 feet, and 
artesian water at about 200 feet. Land 


was given to all who were willing to build 


a factory thereon. In fact, the conditions 


for manufacturing wood pulp were ideal 
for anyone having knowledge of the art, 
but selling dry goods and pettifogging 
isn’t making wood pulp 

Well, they hired a man, whose only 
experience with machinery had been to 
fire an engine on a road called the 
“narrer gage,” to set up the machinery 
and arrange the mill to the best advan 
tage. An ‘old barn-builder built the build 
ing; an expert’s advice would have st 
too much. The mill was set on 12-incl 
cedar posts about 15 feet apart and about 
18 inches above the ground [Two en 
gines of 250 horse-power each had a 


fairly good foundation, including the out 


board bearings 





mechanism, 


007 


The shaits on which the stones were 
mounted extended in opposite directions 
about 70 feet the engines were right 
and left, of the tangye-bed type [hese 
shafts were about 7 inches in diameter 
and connected with clamp couplings, ex 
cept where connected on the engine shafts, 
where flange couplings were used 


These shafts with their heavy stones 


and frames were set upon a 3-inch plank 
floor, the pillow blocks were supported on 
1ox1o-inch timbers 

I won't waste your time to relate how 
this construction acted on the couplings 
and engines; most smart apprentices will 
know 

The boiler house was built about 100 
eet fi é un building, with a 12 
nch steat pe leading over to the en 
gines, with no protection other than a box 
of 1-inch boards loosely nailed around it 
The result was that at times more water 
than steam came over The engines were 
piston-valve engines; | will leave you to 
guess the rest; you needn’t be good at 
guessing to guess what happened fre 
quently 

The engin were started at 6 o'clock 
on Sunday evening and were intended to 
run until Saturday night at 12 o'clock; 
but there were daily shut-downs for re 
pairs and troubles. This continued for 
about six years; the concern was unable 
to hold out any longer: it had wasted 
about $200,000 

Now 25 per cent. of the boss’ patron 
age came from this mill. One day when 
he was in the mill he watched the rail 


way fireman (who now had become super 
intendent) babbitting the main journal on 
the He that 
had been made to cut a 


the shaft. 


engine noticed an attempt 


spiral groove 


around and also noticed that 


very little care was tised to file off the bur 
raised by the chisel. There were, how 
ever, ample provisions made by the 
builder for lubrication without the spiral 
groove The superintendent said _ the 


engine always ran hot and always needed 
water on the bearing, so he piped it over 


from the pump and kept it running when 


the engine was going. Very often it had 
to be kept going when the engine was 
t running, so that it might soon be 
gong 
The wat the artesian wells had 


t] knew it; the 


quicksan pumps 


showed it. Yet this railway fireman from 
the “narrer gage ed it to run into the 
beari g to |} p them cool 

The |} noticed that there was 
I red to t bearing about 50 per cent 
more babbitt than w necessary to fill it 
if there w no leakage The journal 
wa | t 10 inches in diameter by 18 
incl long ther was no leakage on the 
floor 

Now t vas just foolish enough 
to go over to ofhce and criticize the 
whole b, the superintendent and sundry 
other thing Then he went back to his 
hop He rt oner got back when the 











608 
telephone rang; it was the lawyer who 
was connected with this enterprise who 


wanted him to come up to his office about 
& o’clock that evening. Well, the boss 
was there at the appointed time, all the 
members of the company were there wait 
ing. The boss was not offered a chair. 
You see in small towns a factory owner 
is “it,” while a little job-shop owner is 
considered zero with a minus sign before 
it. Well, the lawyer (a man of about 50 
years of age) walked up and down in the 
oftice a few times, then stopped in front 
of the boss and looked at him in silence 
for about a minute, and then broke forth 
like “Young man! it 
become neither from the 


something this: 
not 


standpoint of age, experience nor social 


does you, 
standing, to criticize any of the acts or 
methods pursued in operating an institu 
tion, the size of which and the intricacies 
of which are so completely out of the 
sphere of your mental capacities.” 

Well, he kept this tirade up until the 
that he did not 
know whether this pettifogger was swear 
ing at him, or pronouncing a benediction 


boss bewildered 


Was SO 


Then one of the dry goods men got up 
und said that his bills for repairs were 
that the not 
fied in charging 50 cents per hour, sinc 


an outrage, boss was justi 


they paid their superintendent, a man of 
infinitely more ability, only 25 cents pet 
He added that their 
in the future go to his competitor. Th« 


hour work would 
boss didn’t seem to care much, since he 
said that month the bill 
presented he had to explain each item, 


and finally deduct from 10 to 20 per cent 


each when was 


before the bill was paid 
Now the boss and his competitor had a 
the presence of 
enemies. The 
and would 


agreement; in 

bitter 
competitor old 

stand for no monkeying, so the pulp com 
pany soon brought back their work. But 
the boss was different; he learned fast; 
that 
made on each item in anticipation 


working 


others they were 


was an man 


from time on necessary provisions 
were 
of the customary reduction on the bills 
If the treasurer happened to be in a good 
mood the discount would not be so great, 
but since the boss assumed that the treas 
urer was always in a bad mood, it fre 
quently so happened that the boss was 
the gainer 

Well, after this 
business the boss paid them $100 for the 
privilege of gathering up all of the odds 
Among these 


concern went out of! 


and ends around the place. 
odds and ends were about 2800 pounds of 
connecting-rod brasses, valves and pump 
The also remembered the 
leakage when the main journal on one of 
the engines was babbitted, and examined 


rods. boss 


things carefully where the engine stood. 
Then he went outside and crawled under 


the building. He soon came out, got a 
block and tackle, hitched it to a mass 
which he found and with the aid of a 


horse pulled out a slab of babbitt weigh 
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ing over 2200 pounds; and genuine bab- 


bitt at that. There must have been a blow- 


hole in the casting which led down be 
tween the post supporting the roof and 
the engine frame, since we found a sort 
of burnt hole in the floor at that point. 
The babbitt must have leaked out at about 
the moment the bearing was full, or the 
failure to fill would have shown it It 
certainly was a harvest and leads us to 
believe more strongly that “all things 
come to him who waits 





An English Hack-sawing Machine 


By Frank C. PERKINS 


(he accompanying illustration shows a 


unique hack-sawing machine of English 


April 23, 1908. 
sides. A stop is provided to prevent the 
saw frame from falling after having cut 
through the bar 

lhe saw frame is moved along the cross 
rail by the connecting rod and crank, and 
uns on rollers to eliminate the friction, 
the bottom rollers have vertical adjustment 
The driving wheel runs 
the driving 


to take up wear. 


220 revolutions minute, 
gear being carried on two brackets bolted 
right-hand shaft through 5 to 1 
spur The bar is intermittently 


rotated against the saw by H. Liebert’s 


per 


to the 


gearing. 


patent revolving device which keeps the 
saw always cutting on the edge of a circle 
and enables blanks to be cut off when the 
saw reaches the center. 

The machine weighs over 3000 pounds 
horse-power. It is supplied 


uses 2! 


ind 


vith stand on which is mounted a roller 

















AN ENGLISH 


design, constructed at Milnrow, the power 
being supplied by a motor mounted on 
the top of the machine his machine 
cuts off circular blanks and tubes from 


5 inches to Io inches in diameter and may 


be utilized also for sawing off bars and 


beams 6 inches to 10 inches 


Che 


plate upon 


machine consists of a strong bass 


which are mounted two up 
rights carrving the cross rail on which is 


slide carrving the saw 


the reciprocating 
The 


gravity feed 


Saw Tram s balanced ind las 


which May be adjusted by 


leve! 


moving the balance weight along th 


The frame is slides at both 


guided in 


POWER 


HACK SAW 
slide tor supporting the outside ends of 
long bars and all necessary keys Phe 


sectional guards are removed from. the 


tront and end of base to show the details 


hey are held in the clamp shown 


Only flaming are and high-efficiency it 
andescent lamps are used in the busines 
portions of Berlin, and go per cent. of al 
the 
Both tantalum and tungsten lamps are 


utdoor lighting 1S done by former 


> hus rs ~ » - 
se, but the former are seen usually 


ld fixtures, where the lamp cannot b 


placed vertically 
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Business Items 


Automatic Vise and 


office on 


The Pittsburg (l’enn.) 


Tool Company Olive 


has opened an 


street, St. Louis, Mo rR. €. MeCully is 
miunager 
The New York office of Crocker-Wheeler 


moved on 
Hudson 


<«‘ompany, Ampere, N. J., will be 
April 24 to the Cortlandt building, 
terminal, 32 Cortlandt street. 

The offices of the Westinghouse 
Electric and Manufacturing Company, now at 
111 Broadway, New York, and the New York 
and export that company 
now at 11 Pine removed on 
Monday, April 20, 
vesting building, 165 Broadway, 


executive 


sales offices, of 
will be 
1908, to the new City In 


New York 


street, 


The Hanna Engineering Company, Chicago, 
Ill., has acquired the line of pneumatic com 
riveters, formerly manufactured by 
Quincy, Manchester, Sargent & Co., Plain 
field, N. J. The latter company will devote 
its attention to the manufacture of metal 


pression 


sawing machines, car steps, cranes and 
hoists 

The name of the General Pneumatic Tool 
Company, Montour Falls, N. ¥ makers of 
electric cranes and hoists, will be changed on 


tloist 
harmonize the name 
New York oflice ot 
moved on April 22 
Fulton building, 


May 18 to Shepard Electric Crane and 
Company. in order to 
with the product The 
this company will be 
from Singer building to the 
Hudson Terminal 


On page 631 it was incorrectly stated that 
the warehouse of J J McCabe, 14 Dey 
street, New York, had been moved The of 
fices of this company will be moved on May 
1 to the Hudson Terminal building, 50 
Chureh street, New York Showrooms will 


be moved to the present warehouse where the 


stock will be exhibited to much better id 
vantage than heretotore 
Trade Catalogs 
International Steam Pump Company, New 
York. tulletin BK-S11, illustrating and 
describing special vertical duplex piston 


pump 
Tool 
describing 


& Shipley Machine 
Catalog §S 


Lodge Company 


Cincinnati, O engine 


lathes Illustrated, 108 pages, 6x9 inches 
paper 
Firth-Sterling Steel Company, Pittsburg 





Penn. Catalog of Blue Chip high-speed steel 
and other tool steels Illustrated, 64 pages 
314x6% inches, paper 

The Brown Hoisting Machinery Company. 
Cleveland, Ohio Catalog describing “Fer 
roinclave” for roofing, siding, ete Illus 
trated, 36 pages, 6x9 inches, paper 

Manufacturers 

The Buick Motor Company, Flint, Mich., 
will build a three-story addition. 

The Cincinnati (Ohio) Galvanizing Com 
pany will build an addition 

The Hobb’s Glass Works, London, Ont., was 


destroyed by fire, causing a loss of nearly $300,000 

rhe American Brass Manufacturing Company, 
Cleveland, Ohio, will erect a foundry and machine 
-hop 


The Caswell Cotton Mills, of Kinston, 
N. ©.. has started the construction of its 
plant 

The plant of the F. Wilder Lumber Mfg. Com- 
pany, Epps, Miss., was destroyed by fire. Loss 


$125,000. 





AMERICAN MACHINIST 


The Twitchell-Champlin Company of Port- 
land, Me., will establish a canning factory at 
Lubec, Me 

The Valley Falls Company, Albion, R. L.. 


goods, will build a new 


manufacturing cotton 


and larger mill 


The Maryland Steel Company is preparing 
to build an extension to its plant at Spat 
rows Point, Md 

The Conestoga Traction Company, Lan 
caster, Penn., has had plans prepared fot 
car-repair shops 

The Bardwell (Ky.) Canning Company has 
been organized with $10,000 capital stock 


A. = 

The Atlantic Canning Company, Machias, Me., 
has been organized with $50,000 capital stock 
Everett I. White, president 

The Aldrich Manufacturing Company, Buffalo, 
N. Y., making copper and brass goods, will erect 
a six-story addition to its plant 

The Blanchard 
Topeka, Kan., is 
factory to 


Hobbs, president 


Company, 
mil) 


Construction 
building a planing 
and cost $15,000 

The British Columbia Electric 
pany has let contract for the erection of additiona! 


car shops at New Westminster, B. C. 


Railway Com- 


Company. 
Ill., 


The Paragon Manufacturing 
making 
build a 
The 
pany, 
new 


Chicago, will 


S25. 000 


washing machines, 


plant at a cost of 
Machine Com 
contract for a 
$50,000 


Foote Bros. Gear and 
Chicago, Ill., has let 
factory 

Northfield 
in the machine shop 
catalogs of machine tools and other equipments 


to cost 


Minn., 
and 


three-story 
S. C. Morgan has engaged 
would like 


business 


Electric Schenectady 


commence 


The General Company 
N. Y¥ 
at Erie 
ings 
The 
cently 
building 
$12,500 
The Foundry 
Louis, Mo., has 
erection of an 


will erection of a foundry 


Penn., for manufacturing special cast 


(‘ompany, re 
15.000 


Alma (Ark.) Canning 
incorporated, 


and install 


will erect a 


machinery to cost 


Investment Company, St 


awarded contract for the 
addition to foundry to 
$40,000 
The Waxahachie (Texas) Foundry and Ma 
has been incorporated with 
stock J = Andrews, 


chine Company 
$10,000 capital 
president 

The A. J. Vollrath 
Wis., manufacturing 
contract for the 


Company, Sheboygan, 


pressed ware, has let 


construction ot two new 


buildings 

The 
Torrington, 
the manufacture of 


Mill 
is equipping a factory for 


Connecticut Supply Company, 
Conn., 
steel rings used on spin 
ning frames. 

The San Diego 
pany is planning the 
and round hovses at San Diego, Cal., to cost 


about $500,000. 


Railway Com 


ear shops 


& Arizona 
erection of 


Locomotive 
planning 


It is reported that the American 
Company, Schenectady, N. Y., is 
the erection of a shop for building freight cars 
at Glenville, N. Y. 

The Reading 
enn., will shortly 
new factory for the 
larger sizes of pipe 


Iron Company, Reading, 
start the erection of its 
manufacture of the 


The Marvel Street Hydrant and Novelty 
Company, Lindsay building, Montreal, Can 
ada, will build a plant to manufacture a 


non-freezing hydrant 

It is stated that the Boston & Albany Rail- 
road Company will soon erect a new roundhouse 
at its Rensselear, N. Y., yards. W. Shepard, 
Boston, chief engineer 


It is announced that the Delaware & Hudson 
Railroad Company intends to consolidate all its 
shops into one large plant to be located in Alban: 
county, near Watervliet 











The 


Globe Manufacturing Company. Perry 


lowa, making washing machines, ts pur 
chased site for a new factory building The 
output will be doubled 

M. de Calistock, director. School of Arts 
Quito, Ecuador, would like catalogs with 


prices, discounts, etc., on lathes, 
tools, shoe-making machinery 
The Duluth, South 
way decided to 
house in the 


machinists’ 


Shore & 
erect a 


Atlantic 
concrete 
Houghton, Mich., 
place the one recently burned 


Rail 
round 
yards, to re 


has 


The Sea Gull Specialty Company, of New 
Orleans, La., will establish a branch plant in 
New Orleans, for the manufacture of tin and 
paper cans and packing cases 

The Rigby-Frazier Company, of Norwalk, 
Ohio, and Martinsville, W. Va.. manufactur 


ing oil and gas well tools and supplies, will 
erect a plant in Newark, Ohio. 


The Acme _ Engine Company, Spokane, 
Wash., will enlarge the capacity of its 
shops A drop-forging plant and other mod 
ern machinery will be installed. 


Hoopes & Wilson, Coeur l)’Alene, Idaho, ex 
pect to equip their 
machinery for the 


shop with wood-working 


manufacture of office fix 


tures, furniture and interior trim 
It is announced that the United States 
Steel Corporation will soon begin constru 


tion of a large plant and model city on the 


Canadian river front below Sandwich 

It is reported that Chas. M. Schwab in 
tends making improvements to the plant of 
the Union Iron Works, San Francisco. Cal 
at a cost of approximately $600,000 

The Casterline Cutlery Company will en 
large its plant in San Diego, Cal.. and move 
its main offices from Portland, Ore., to San 
Diego New machinery will be installed 

The Coatesville (Venn.) Foundry and Ma 


chine Company has let contract for the con 
plant to be equipped for the 


boiler fronts, grate bars, etc 


Struction of a 
manufacture of 


rhe plant of the Western Paper Goods Com 
Cincinnati, Ohio, was destroyed by fire 
$175,000. The company 
tured folding paper boxes, 
bags 


pany, 


Loss about 


manufac- 
envelopes and paper 


The Balderson Iron Company, Beloit, Wis., 
is now being incorporated and plans are be 


ing made for a large foundry in South Be 


loit A Ss Balderson, South Beloit, is 
president 
The Hemsley Patent Adjustable Top and 


Machine 
erect a 


lire solting 
7 a 
bolting 


Company, 
plant to 
Joseph 


Trenton, 
manufacture tire 
Hemsley is in 


will 

machine 
terested 

The Capital 
pany, of Columbus, 
plant of the Robertson 
at Welland, Ont., and 
in improvements 


Lock-nut 
Ohio, 


and Washer 
will take 
Machinery 
will expend 


Com 
over the 
Company 
$100,000 


The Pacifi Malleable Castings Company, 
Riverside, Cal., has been organized with a 
capital stock of $500,000. Site for foundry 


has been 
secretary 


purchased J. Brent 


and treasurer 


Harding, is 


H. L. Pague, president of the Pague Map 
ufacturing Company, Kansas City, Mo., con 
templates organizing a company to establish 


a plant in Houston, Tex., 
cans and galvanized ware 


for manufacturing 


The Forged Steel 
ler, Penn, a 
Company 


Wheel Company, of But 
branch of the Standard Steel 
has increased its capital stock 
$500,000 in improving 


Car 
spend about 
Lyndora, 


and will 


its plant at Penn 


The Ash Templet Company, St. Louis, Mo.. 
incorporated with $50,000 capital 
to manufacture templets used in constructing 
buildings, etc James D. Malin and 
incorporators 


has been 
steel 


Gus S. Kann, 




















New plans, to replace those made some time 
ago, are now being prepared by the Mexican 
Central Railroad for the enlargement of its 


shops at Guadalajara These will call for 
larger floor space and much new machinery 
The Oklahoma Implement Manvrfacturitg 


Company, Oklahoma City, Okla., reeentiy in 
corporated with $150,000 capital stock, is 
having plans prepared for a foundry Inild 
ing D. W. Lackey is one of the in 
corporators 

The National Compressed Air Power Com 
pany, Montgomery, Ala., a new concern witl 
$200,000 capital, will erect a factory for 
building compressed-air engines for power 
purposes Offices are in the First National 
Bank building 


The TP. O. Adams Rail and Safety Ap 
pliance Company, has been incorporated with 
$100,000 capital for the purpose of manufac 
turing safety rail joints, frog railroad cross 
ing, ete Incorporators, P. O. Adams, Dr 
J. C. Reese and others. 

Work will soon commence on the new 
plant for the Warrenton Woolen Company at 
Torrington, Conn his will include a main 
factory, dye house, store house and repair 
shop and boiler and engine house Chas. T. 
Main, 45 Milk street, Boston Mass., is 
enginee! 

The Rome & Osceola Railroad Company 
has been incorporated with $500,000 capital 
to construct a standard gage railroad from 
Rome to Osceola, N. Y., to be operated by 
either steam or electric power. J. 8. Hasel 
ton. of Rome, N. Y., W. P. White and W. I 
Taber of Utica are among the incorporators 





Want Advertisements 


Rate 25 cents a line for each insertion 
About six words make a line No advertise 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
weck’s issue inswers addressed to our care 
will be forwarded. Applicants muy specify 
names to which their replies are not to be 
forwarded, but replies will not be returned. 
If not forwarded, they will Le destroyed with- 
out notice No information given by us re- 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inclosed to 
unknown correspondents. Only bona fide ad 
vertisements inserted under this heading. No 
advertising accepted from any agency, as- 
sociation or individual charging a fee for 
“reyistration,”’ or a commission on wayes of 
successful applicants for situations. 


Miscellaneous Wants 


Caliper list free.E.G.Smith Co., Columbia, Pa. 

If you use small gears in large quantities, 
write Berry & Varker, Erie, Da. 

Steel case hardened; modern methods. Bos 
ton Gear Works, Norfolk Downs, Mass. 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Hand power bending tools, Iabor-saving, 
money-making. Estep & Dolan, Sandwich, Ill 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J. 

Model making. Tatented machines manu 
factured on royalty. Rotary File & Machine 
Co., 589 Kent Ave., Brooklyn, N. Y. 

Special machinery accurately built. Screw 


machine and turret lathe work solicited 
Robert J. Emory & Co., Newark, N. J 

If you have a copy of March 7, 1907 
AMERICAN MACHINIST we'll give you fifteen 
cents for it AMERICAN MACHINIST, 505 


Pear! St.. New York 

Wanted—Machinist with good ideas to 
take an interest in ine tool business Good 
opportunity to progressive man. E. G. Smith 
Co., Columbia, Ta 

Automatic machinery designed: special pur 
pose machines; working drawings Cc. 
Pitman, 3519 Frankford Ave., Vhiladelphia 

Wanted Shaper, about 20” stroke Verti 
cal power feed to head. Must be in good con 
dition and a bargain tox 29, Am. MAacn 


Harden tool steel like diamond, tough in 
side. no cracks, burns or warps, cool in pure 
water. Sample can prepaid, 24c King Steel 
Co., 4224 Perry St., Chicago 
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superintendents, 
Mechanics Correspondence School, 
N 

patent and profit without expense 


New York City 


Send five cents for sample and particulars 
_ 


prints of high grade gasolene motor, 
of world-wide reputation and at 


We can produce 


Manufacturing 


Situations Wanted 


extensive experience on 
chinery, tools and fixtures for interchangeable 


MASSACHUSETTS 
First-class metal patternmaker, experienced 
molding-machine 


wishes position. Will go anywhere 


by a Swedish technical graduate, 


AMERICAN MACHINIST. 


superintendent 
at present employed, but wish 


character and ability. 


long experience in de 


competent in directing any class of manufac 


\N MACHINIST. 


Tool and die maker with good experience; 


: years’ experience 
chine shop toolroom and drawing 


superintendent 


manufacturing: 
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of help, desires responsible position, salary 
$2500 Will go anywhere. tox 42, Am. M 

Machinist,. toolmaker, experienced foreman, 
expert all branches, excellent on special dies, 
jigs, special devices, wants position; highest 
references. “L. M.,°135 W. 113th St., New 
York City. 

Inventor and engineer: highest standing as 
developer and designer of machinery; man of 
business and character; with one concern 
past 10 years; wants position Box 54 
AMEKICAN MACHINIS1 

Mechanical engineer, gas engine expert, co! 
lege graduate, with extensive experience here 
and abread, wants position as superintend 
ent, chief draftsman, representative or sales 
man. Box 45, AMERICAN MACHINIS1 

Gas engineer, technical graduate; large ex 
perience in design, manufacture and instal 
lation of producers, gas engines and electric 
plants; desires position with manufacturer or 





contracting engineer. Box 55, AM. MACH. 
Mechanical engineer, college graduate 


wants position as assistant superintendent, 
chief or designing draftsman; experience in 
steam engineering, air compressors and pneu 
matic mining machinery: references A-1 
sox 21, AMERICAN MACHINIST. 
PENNSYLVANIA 

Engineer, draftsman, mechanical, struct 
ural, S years. Box 71, AMERICAN MACHINIST 

lbraftsman, mechanical and structural, col 
lege graduate wants position: salary $20 per 
week. Address Box AMERICAN MACHINIST 


Help Wanted 


Classification. indicates present address of 

advertiser, nothing else. 
CONNECTICLT 

Wanted——Patternmaker familiar with fit 
ting up wood patterns for molding machines 
Address “Saunders,” AMERICAN MACHINIST 

ILLINOIS 

Wanted—-A-1 factory manager. Must have 
a good knowledge of sheet metal business 
We require a man with executive ability, one 
capable of organizing and handling men to 
the best advantage Must be practical and 
up-to-date. Plant is located in Illinois. Give 
full account of past experience. Correspond 
ence confidential. Box 31, AMER. MACHINIST 

MARYLAND 

Wanted Experienced draftsmen on gen 
eral heavy machinery. Address Ellicott Ma 
chine Co., Batimore, Md 

MISSOURI 

Wanted—Salesmen or office men familiar 
with tools and forgings to invest in treasury 
stock of tool plant; 25 per cent. or better on 
investment and positions to qualified men 
Address “Beasley,”’ 425 Bates St., St. Louis, 
Mo. 








NEW JERSEY 
Wanted—-Writer to prepare mechanical en 
gineering articles during spare time; state 
experience sox 60, AMERICAN MACHINIST. 
NEW YORK 
Wanted—A draftsman who can estimate cost 
and lay out sheet brass work from blueprints 
and sketches; a permanent position at reason- 
able salary for the right man. Box 66, AM. M 


Foreman wanted machine department large 
factory. Requirements are knowledge of drill 
press, lathe, screw and milling machines, ex 
perience in interchangeable manufacturing, 
ability to handle men, systematize and get 
out large variety of standard work. Box 26 
AMERICAN MACHINIST 

Wanted—A mechanical draftsman for in 
strument work; a practical experienced man 
who can, if necessary, build and assemble what 
he designs; a man who can work out the de 
tails and carry an idea along to mechanical 
completion; salary according to ability; state 
experience fully and salary desired “Me 
chanical.” AMERICAN MACHINIST 

Wanted—A thorough mechanic with prac 
tical experience in the manufacture of small 
interchangeable parts; capable of determin- 
ing machine capacities, proper tools, condi 
tions, ete., to obtain maximum efficiency for 
piece rating; a man with experience in gun 
manufacture preferred Address ‘Superin- 
tendent,”” Box 57, AMERICAN MACHINIST. 

Wanted —First-class toolmaker who has 
had several years’ experience in watch fac 
tory toolroom on master plates and sub-press 
die work, also experience in the manufacture 

watch factory and precision tools. When 
replying give experience in full and_= state 
with what firms you have been employed 
how long with each and on what class of 
work ; also give age and salary expected. Box 
61, AMERICAN MACHINIS1 

OHIO 

We want an experienced wood working 
machinery designer Address giving refer 
ences and experience jox 2O, AMER. Macit 
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Classified Index to Articles Advertised 
h Bolt and Nut Machinery Broaching Machines 

Abrasive Materials Belt Shifters ee ne | Te ee ie, 
Abrasive Material Co., Phila., Pa. The L. & D. Co., Boston, Mass. Vandyck Churchill Co., New York. deiphis. Pa. 
rr Wheel Co., Prov- icine tenis Wetertery Farrel Fdry. & Mach. Hill clarke ‘& Co., Inc., Boston, 

: , Xo ate 
Carbogundum oS oe oe Schieren ot Chas. A., New York. bet ~ 4 ‘. Russell Mfg. Co., Green- Lapointe Mach. Tool Co., Hudson, 
Dickinson, Thos. L., New York. Shultz Belting Co., ae Louis, Mo. ec, mass 


Monarch 
Camden, 

Norton Co., Worcester, Mass 

se Emery Wheel Co., Pitts- 
urg 

Safety Emery Wheel Co., Spring- 


field, O. 
Vitrified Wheel Co., Westfield, Mass. 


Emery & Cor. Wheel Co., 


Agents, Machinery 

Churchill & Co., Chas., London, Eng. 
C. I. F. Co., Mew York. 

Air Lifts 

Ingersoll-Rand Co., New York. 
Afundum 

See Grinding Wheels. 


Arbor Presses 
Sogn Co., W. F. & John, Rockford, 
Ill 


Marshall & Huschart Machinery 
Co., Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arbors 


Cleveland Twist Drill Co., Cleveland, 
oO. 

Morse Twist Urill & Machine Co., 
New Bedford, Mass. 


Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 


Conn 
Union Twist’ Drill Co., Athol, Mass. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects, Consulting 

Dodge & Day, Philadelphia, Pa. 


Balancing Ways 
Bowsher Co., N. P., South Bend, Ind. 


Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, O. 

Lyon Meta'lic Mfg. Co., Aurora, Ill. 


@arrels, Tumbling 


Globe Machine & Stamping 
Cleveland, O. 


Co., 


fars, Boring 


Beaman & Smith Co., Prov., R. I. 
a Twist Drill Co., Cleveland, 


ie Engineering Works, Chas. 
F., Chicago, Ill. 
anew Tool & Mfg. Co., Chicago, 


Mathews, Hugh, Kansas City, Mo. 
Niles-Bement-Pond Co., New York. 
— Tool & Supply Co., New 


ork. 
Underwood & Co., H. B., Philadel- 
phia, Pa. 


Bearings, Ball and Roller 
Boston Gear Works, Norfolk Downs, 


Mass. 
Syett Roller Bearing Co., Harrison, 


Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, N. Y. 
Dixon Crucible Co., Joseph, Jersey 


City, N. J. 
Schieren Co., Chas. A., New York. 


Shultz Belting Co., St. Louis, Mo. 


Belt Fasteners 


Bristol Co., Waterbury, Conn. 
Relt Filler 


Schieren Co., Chas. A., New York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


®irdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 





ween’ Barnes Mfg. Co.,Chicago, 

Benches, Work 

Manufacturing Equipment & Engi- 
neering Co., Boston, Mass. 


Bending Machinery, Hy- 


draulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machinery, Plate 


Nilea-Bement-Pond Co., New York. 
wrenates Tool & Supply Co., New 


ork. 
Sellers & Co., Inc., Wm., Philadel- 


awe Pa. 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machinery, Power 


Bethlehem Foundry & Machine Co., 
South Bethlehem, Pa. 


Bo a & Plummer, Worcester, 
Long & Alistatter Co., Hamilton, 
wip tement- Pond Co., New York. 
Sellers & Co., Inc., Wm., Philadel- 


phia, Pa 
Bending Tools, Hand 


Estep & Dolan, Sandwich, IIl. 
Wallace Supply Co., Chicago, Il. 


Blanks, 
Electric Welding 
Cleveland, Ohio. 


Whitman & Barnes Mfg. 
cago, Ill. 


Blocks, Chains 
See Hoists, Hand. 
Blocks, Die 


Nicholson & Co., 
Barre, Pa. 


Nuts and Screw 
Co., 
Chi- 


Products 


Co., 


W. H., Wilkes- 


Blowers 


American Gas Furnace Co., New 


York. 
Cofense Flexible Shaft Co., Chicago, 


aammes Electric Co., New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


ork. 
Roth Brothers & Co., Chicago, III. 
a “ Co., B. F., Hyde Park, 
ass. 


Blue Print Machines 
General Electric Co., New York. 


Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 
wegeten & Plummer, Worcester, 


ass 
— Co., H. B., East Hampton, 


Co 
Davis "Seechine Co., W. P., Roches- 
ter, N Y. 
Foote-Burt Co., Cleveland, O. 
Harrington, Son & Co., Edwin, Phila- 


delphia, Pa. 
a Machine Co., Waynesboro, 
a. 
Manville Mach. Co., E. J., Water- 
bury, Conn. 
McCabe, J. J., New York. 


Milton Mfg. Co., Milton, Pa. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

National-Acme Mfg. Co., Cleveland, 


oO. 
National Machinery Co., Tiffin, O. 
New Haven Mfg. Co., New Haven, 


Sonn. 
Niles-Bement-Pond Co., New York. 


Northern Electrical Mfg. Co., Madi- 
n 8. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa. 


Bolt Heads 
Lang & Co., G. R., Meadville, Pa. 


Bolts and Nats 


Electric Welding 
Cleveland, Ohio 

Milton Mfg. ‘Co., Milton, Pa. 

National-Acme ‘Mfg. Co., Cleveland, 
oO. 


Products Co., 


Bone for Case Hardening 


Rogers & Hubbard Co., Middletown, 
Conn. 


Books, 


American School of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

Sames, Chas. M., Jersey City, N, J. 


Technical 


Boosters 


Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

ae Elec. Mfg. Co., Madison, 

Vis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., W. F. & John, Rock- 
ford, Ill 


Beaman & Smith Co., Prov., R. I. 
Betts Mach. Co., Wilmington, Del. 


Boynton & Plummer, Worcester, 
Mass. 
Detrick & Harvey Mach. Co., Wil- 


mington, Del. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Inc., Boston, 
Mass. 
Lucas Mach. Tool Co., Cleveland, O. 
McCabe, J. J., New York. 
Motch & Merryweather Machinery 
Co., Cleveland, O. 
New Haven Mfg, Co., 


New Haven, 
Conn. 
Newton Mach. Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co, New York. 
Prentiss Tool & Supply Co., New 


York. 

Reckioed, Drilling Mach. Co., Rock- 
ord, Ill. 

Sellers & Oe.. Wm., Philadel- 
phia, Pa. 

Vandyck Churchill Co.. New York. 

Whitcomb-Blaisdell Mach. Tool Co. ‘ 
Worcester, Mass. 


Inc., 


Inc., 


Boring and Turning Mills, 
Vertical 


American Tool Works Co., Cin., O. 
Baker Bros., Toledo, O. 
Baush Mach. Tool Co., Springfield, 


Mass 
Betts Mach. Co., Wilmington, Del. 
ee Mach. Tool Co., Bridgeport, 


colburt Mach. Tool Co., 
‘a. 
Gisholt Mach. Co., Madison, Wis. 


Franklin, 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 


Mitts & Merrill, Saginaw, Mich. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Philadelphia, Pa. 

Vandyck Churchill Co., New York. 


Boring Tools 

Annes Bros. Tool Co., Chicago, 
Krieger Tool & Mfg. Co. Chicago, Ill. 
Boxes, Tote 

Cleveland Wire Spring Co., Cleve- 
Lyon Metallic Mfg. Co., Aurora, Ill. 
Box Tools, Roughing 





Bardons & Oliver, Cleveland, O 





Bulldozers 


Bliss Co., , Brooklyn, N. Y. 
National. Machiites naa Tiffin, O. 
Niles- Bement- Pon New York. 
Prentiss Tool & cols Co., ~— 


York. 
Cabinets, Tool 
Armstrong Bros. Tool Co., Chicago, 
om. Schlemmer & Co., 
L en ee Mfg. Co., Ausere, Bi ~ 


orse Twist Drill & ach 
New Bedford, Mass. 


Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Slocomb Co., J. ¥.. Providence, R. I, 
Starrett Co., L. S., Athol, Mass. 


Cams 


Bilgram, Hugo, Phila. 
— Gear Works, Norfolk Downs, 
ass. 


Carborunduam 
See Grinding Wheels. 


Carborundum Paper and 
Cloth 


Cappegaten Co., Niagara Falis, 


Case-Hardening 


American Gas Furnace Co., New 
York. 
Rogers & Hubbard Co., Middle- 


town, Conn. 
ba & Co., 


N. 


J. H., Brooklyn, 


Castings, Brass and Bronze 


Clum & Atkinson, Rochester, N. Y. 
Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, Ct. 


Castings, Die Molded 


Berry & Parker, Erie, > 
rae a. Mfg. Co., H. H 


.. Syracuse, 
Rell Iron 
Birdsboro Steel Fdry. & Mach. Co., 


Birdsboro, Pa. 
Cell Drier Machine Co., Taunton, 


Mass 
~— Fdry. & Mach. Co., Ansonia, 


Taylor & Fenn Co., ~~. Ct. 
Walker & Pratt Mfg. , Boston, 
ass. 


Castings, Steel 

Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Mass. 

Cammel, Laird & Co., New York. 

Carpenter Steel Co., Reading, Pa. 

Curtis & Co. Mfg. Co., st. Louie, Mo 


Cement, Cast Steel 


Clark Cast Steel Cement Co., Shel- 
ton, Conn. 
Obermayer & Co., 8., Cincinnati, O. 


Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

<7 Tool & Supply Co., New 


ork. 
Whiton Mach. Co., D. E., New Lon- 
don, Conn. 


Centers, Planer 
Morse Twist Laue & Mach. Co., New 


Bedford, 
ae “Haven Mfc. Co., New Haven, 
Pratt : Whitney Co., Hartford, 
Conn. 
Woodward & Powell Planer Co., 


Worcester, Mass. 
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High Grade Driving Chains 


For Machinery, Automobiles, Bicycles, etc. 
Hand (feed) Milling Machines. 
20-Inch Water Tool Grinders. 


Keys and Cutters for The Woodruff Patent 
System of Keying. 


“Presto” Chucks, Collets and Friction 
Tapping Devices. 

































The Whitney Mig. Co., 


Hartford, Conn., U. S. A. 
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Chains, Driving 


Baldwin Chain & Mfg. Co., Worces- 
ter, Mass. 

Boston Gear Works, Norfolk Downs, 
Mass. 


Diamond Chain & Mfg. Co., Indian- 
apolis, Ine 
Link-Belt Co., 
Morse Chain Co., 


Philadelphia, Pa. 
Ithaca, N. Y 


Whitney Mfg. Co., Hartford, Conn. 

Chisels, Cold 

Whitman & Barnes Mfg Co., Chi- 
cago, Ill. 

Chucking Machines 

American Tool Wks. Co., Cin., O. 


Bardons & Oliver, Cleveland, O. : 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Cleveland 
Cleveland, O 


Automatic Machine Co., 


Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., R. K 
Cincinnati, O 


New York. 
Worcester, Mass. 
Co., Cleveland, 


McCabe, J. J., 

Reed Co., F. E., 

Warner & Swasey 
Ohio. 

Whitcomb-Blaisdell Machine 
Co., Worcester, Mass. 


Tool 


Chucks, Drill 

Almond Mfg. Co., T. R., Brooklyn, 
N. Y. ; 

Brown & Co. R. H., New Haven, 


Conn 


Cleveland Twist Drill Co., Cleveland, 
) 


Cushman Chuck Co., Hartford, 
Conn ; 

Gronkvist Drill Chuck Co., Jersey 
City, - 

Horton & Son Co., E., Windsor 


Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Lancaster Knife and Machine Wks., 

Lancaster, N. Y. 
Twist Drill & Mach. Co., New 


Morse 
Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 


Whitney Mfg. Vvo., Hartford, Conn. 


Whiton Mach. Co., D. — New Lon- 
don, Conn, * 

Wiley & Russell Mie. Co, Greenfield, 
Mass. 

Chucka, Lathe 


Cincinnati Chuck Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
E., 


Horton & Son 
Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn 

Union Mfg. Co., 

Whiton Mach. 
London, Conn. 


Co., Windsor 


Conn. 


New Britain, 
> New 


Co., D. 


Chucks, Planer 


Harrington & Son Co., 
delphia, Pa. 

New Haven Mfg. Co., 
Conn 

Niles- Bement-Pond Co., 


Edwin, Phila- 
New Haven, 
New York. 


Skinner Chuck Co. New Britain, 
Conn. 

Chucks, Split 

Hardinge Bros., Chicago, Ill. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, ; 

Circuit Breakers 

Crocker-Wheeler Co., Ampere, N. J. 


General Electric Co., New York. 


Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co.. 
Pittsburg, Pa. 

Clamps 

Hammacher, Schlemmer & Co., New 
York 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Le Count, Wm. G., So. Norwalk, 
Conn we 

Starrett Co., L. 8., Athol, Mass 

Tudor Mfg. Co., Taunton, Mass. 

Co.. J. H., Brooklyn 


Williams & 
N. Y 





Clutches, Friction 


American Tool & Machine Co., Bos- 
ton, ass. 
| Bliss Co., E. W. 2 


_ Brooklyn. 
Caldwell, Son & Co., W. H.; Chicago, 


Ill. 
Eastern Machinery Co., New Haven, 


Conn. 

Evans Friction Cone Co., Newton 
Centre. Mass. 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 


Philadelphia, Pa. 


Link-Belt Co., 
Co., New Haven, 


New Haven Mfg. 
Conn 

Niles-Bement-Pond Co., New York. 
Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa 
Compound, 
Obermayer Co., S 
Compound, Pipe Joint 


Core 
, Cincinnati, O 


Dixon Crucible Co., Joseph, Jersey 
City, 

Compressors, Air 

Blaisdell Machinery Co., Bradford, 
>, 
a. 

Blanchard Machine Co, Cam- 
bridge, Mass. 

Bury Compressor Co., Erie, Pa. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, Mo 

General Pne monene Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 

Spacke Machine Co., F. W., Indian- 
apolis, Ind. 

Compressors, Gas 

Blaisdell Machinery Co., Bradford, 
a. 

Ingersoll-Rand Co., New York 

Cones, Friction 

Evans Friction Cone Co., Newton 


Centre, Mass. 
Connecting Rods and Straps 


Electric Welding Products’ Co., 
Cleveland, Ohio. 

Standard Connecting Rod _ Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Contract Work 

Blanchard Mach. Co., Cambridge, 
Mass. 


Cell Drier Mach. Co., Taunton, Mass. 

Dietz Machine Works, Phila., Pa 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn 

Manville Bros. Co., Waterbury, 

Merritt, Jos., Hartford, Conn 

Turner Mach. Co., Danbury, Conn. 


Starters, 


Conn 


Controllers and 
Electric Motor 
Crocker-Wheeler Co.. 
General Electric Co., 
Westinghouse Electric 
Pittsburg, Pa. 


Conveyors, Automatic 


Lamson Consolidated Store 
Co., Boston, Mass. 
Link-Belt Co., Philadelphia, Pa 


Ceping Machines 


Ampere, N. J. 
New York. 


& Mfg. Co., 


Service 


Long & Allistatter Co., Hamilton, 
Oho, 

Niles-Bement-Pond Co., New York 

Corundum 


See Grinding Wheels, 


Cotters 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Counterbores 

Cleveland Twist Drill Co., 
Ohio 

Morse Twist Drill & Mach 
Bedford, Mass 

Slocomb Co., J 


Cleveland, 
Co., New 


r., Prov., R. I, 


Starrett Co., L. S., Athol, Mass 
Counters, Machinery 
Root Co., C. J., Bristol. Conn. 


Veeder Mfg Hartford, Ct 
Countershafts 


a 2 Mie. Co.. T. R.. 


Co., 


Brooklyn, 


Buil a Iron Foundry, Providence, 
R 


Coates ( ‘lipper Mfg. Co., Worcester, 


Mass. 





Countershafts —Continued. 


Evans Friction Cone Co., Newton 
Centre, Mass 
LeBlond Mach. Tool Co., R. K., 


Cincinnati, O. 
McCabe, J. J.. New York. 
meats “rg Wrench Co., Central Falls, 
I. 
Worcester, 


Grinding Co., 


Wheel 


eiies 

ass. 

§ Safety Emery 
field, Ohio. 


Co., Spring- 


Smith Countershaft Co., Boston, 
Mass. 

Countershafts, Friction 

Evans Friction Cone Co.,, Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
tapids, Mich. 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Gisholt Mach. Co., Madison, Wis. 

Counting and Printing 


Wheels 


Franklin Mfg. Co., H. H., Syracuse, 
ee A 


Couplers, Hose 
Ingersoll-Rand Co., 


Shaft 
is Ss 
H. W., 
We Bu 
+ Enilegeipa Pa. 


New York 
Couplings, 


Almond Mfg. R., Brooklyn, 
N. Y 


Caldwell & Son Co., Chicago, 


Davis Machine Co., Roches- 
ter, 


Link-Belt C ‘0., 


Nicholson & Co Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Cranes 

Brown Hoisting Mach. Co., Cleve- 


land, O. 
Case Mfg. Co., Columbus, O. 
Cleveland Crane & Car Co., 

liffe, ¢ 
Crescent 

Ps 


Wick- 
Oakmont, 


Curtis & Co. Mfg. Co., St. Louis, Mo. 
Franklin Port. Crane and Hoist 


Forgings Co., 


Co., Franklin, Pa. 

General anenee Tool Co., Mon- 
tour Falls, N. 

Manning, Lae & Moore, Inc., 


New York. 
Maris Bros., 
Moore Co., 
Nicholls, Wm. S., 
Niles-Bement-Pond Co., 
Northern Engineering Works, 

troit, Mich. 
Obermayer Co., S., 
Pawling & Harnischfeger, 

kee, Wis. 
Sellers & Co., Wm., 

delphia, Pa. 
Vandyck Churchill Co., 
Yale & Towne Mfg. Co., 


Philadelphia, Pa. 
Franklin, Winsted, Ct. 
New York. 

New York. 
De- 


Cincinnati, O. 
Milwau- 


Phila- 


New York. 
New York. 


Inc., 


Crank Pin 
chines K 


Niles-Bement-Pond Go., New York. 
Underwood & Co., H. B., Philadel- 
phia, Pa. , 


Crank Shafts 
Standard Connecting Rod 


Beaver Falls, ‘gp? 
Tindel-Morri! Eddystone, Pa. 


Co., 


Crucibles 


Dixon Crucible Co., Joseph, Jersey 
City, 


Obermayer Co., S., Cincinnati, O 


] rushers i 


& Mach. Ansonia, 


York. 
Pa. 


Farrel Fdry. Co., 
Conn. 
Niles-Bement-Pond Co., New 
Link-Belt Co., Philadelphia, 
and Foun- 


Cupolas Ladles, 


dry 


Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bav State Stamping Works, 
cester, Mass 

Besly & Co., Chas. H., Chicago, i. 

Lunkenheimer Co., Cine innati, 

Winkley Co., Detroit, Mich. 


Wor- 


Turning Ma-_ 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass 

Brown & ayeree Mfg. Co., Provi- 
dence, I. 

Cleveland Ri wist Drill Co., Cleveland, 

Hardinge Bros., Chicago, Ill. 

Harrison & Knight Mfg. Co., New- 
ark, N. J. 

Ingersoll Milling Mach. Co., Rock- 
ford. Tl. 

Morse Twist Drill & Mach. Co., New 
Redford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers os ha Jno. M., Gloucester 
City 

seas & Chace Mfg. Co., Ltd., New- 
ark, 


Standard Tool Co., Cleveland, 0. 

Union Twist Drill Co., Athol, Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Cutting-off Machines 

Anmetvens Bros. Tool Co., 


Bignall & Keeler Mfg. Co., Edwards- 


Chicago, 


ville, 1 

Brown & Sharpe Mfg. Co., Provi- 
dence, 

Davis Machine Co., W. P., Roches- 
ter, N. 

Hurlburt-Rogers Mach. Co., South 


Sudbury, Mass. 

McCabe, J. J.. New York 

Newton Mach. Tool Wks. ‘Inc., Phila- 
delphia. Pa. 


Nutter & Barnes Co., Boston, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Schmitz, August, Dusseldorf, Ger- 
man 


Tindel- Swerrie Co., Eddystone, Pa. 
Vandyck C hurchill Co., New York. 


Cutting-off Tools 
Angetoens Bros. Tool Co., 


Billings & Spencer Co., Hartford, 
Con 

Cleveland Twist Drill Co., Cleveland, 

Fitehbure Machine Works, Fitch- 
burg, Mass. 

Krieger Tool & Mfg. Co., Chicago, Ill. 


Chicago, 


O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford: 
Conn. 


Diamond Tools 
American Emery Wheel Co., Provi- 


dence, R. 
Dickinson, Thos. L., New York. 
— Emery Wheel Co., Spring- 
field, 


Dies, Sheet Metal 


American Tube & _otamping Co., 
Bridgeport, Conn. ™ 

Bliss Co.. E. W.. Brooklyn, N. Y. 

Consolidated Press and Tool Co., 
Hastings, Mich. 

Ferracute Mach. Co., Bridgeton, N. J. 

Globe Machine & Stamping Co. 
Cleveland, O 


Manville Bros Co., W aterbury, Conn 


Dies, Sub-Press 

Sloan & Chace Mfg. Co., Newark, 
N. J. 

Waltham Machine Works, Waltham, 


Mass. 


Dies, Threading, Opening 


Allen Co., Chas. G., Barre, 
Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O. 


Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Kolesch & Co., New York. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 


phia, Pa. 
Kolesch & Co., New York. 
Technical Supply Co., Scranton, Pa 
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Garvin’s New Catalog 


Edition “C’—Printed in Three Languages 








What Americans Say of the 
Chatter Proof soup topsz22eKnee 
Milling Machine Catalog 








This particular catalogue of yours is got 
ten up very nicely and should lb f service 
o you 

Such a catalogue will have educational 
importance by giving the terminology in 


three languages of your various machines 
nd tools 


The English pages we have found to be 
‘ry interesting and instructive 

“Always interested in the catalogues 
your Company 

We | her ery 

idoubtedly | ve seful t us 

lermit me to congratulate you upon its 
rangement ind appearance as wel is fo 
he complete intormation given 

1 am in receipt of your beautiful cata 
wue, Edition ¢ md it is a beauty, indeed 

Seems quite complete ind is of interest 

is 

lease accept our thanks for this very 
omprehbensive and up-to-date atalogue 

In combining your French, English and 


German descriptions in the same catalogue 
vou have shown yourself in the lead, in this 
ne of work 

Looks good, much superio to your pre 
ious catalogue in regard to size and type 

Very complete edition; will be pleased 
seep this on file for future reference 

After going over certain improvements 
embodied in some of the designs of Milling 
Machines which you have recently brought 
uit, would say that I am able to fully ap 
preciate the importance and nvenience of 
nost of them 

‘Congratulate you n getting out a ery 
omplete and handsome catalogue 





Compliment you on the information col 
ained therein We tind that it is very con 
ise and shows that onsiderable time and 
forethought has been given to the ompiling 


if the contents 
“Very convenient and useful for those who are not able to read or speak the 
the German language, and can appreciate the great advantage that this catalogue s 
original.” 
“Very interesting, and seems to be complete in every particular We are very glad to ace this it rie v here in 
refer to it readily.” 


anguage rhe w er is t ar with 





“We consider this a very tine catalogue, and it certainly is handsomely illustrated and very 

“Your catalogue has come in, and it is very nice.” 

“Think you certainly have gotten out a fine catalogue Will keep yo italogus ! ‘ fut eferen 
“Will place it in our file, for future helpful reference 

“Congratulate you on the handsome appearance of this catalogue 


“Compliment you on the splendid arrangement, clearance of cuts and descriptive matter 
“This is a step in the right direction You have shown at a glance the leading and promir ‘ ires of the machine 


Should be of considerable assistance to people interested in tools of this characte 

“Want to congratulate you upon its attractive appearance mciseness and mpleteness 

“Is certainly a very beautifully gotten up book 

“I will keep it within reach for reference.” 

“We think the style and cuts in this catalogue are fine 

“We wish to congratulate you upon the fine appearance of the catalogue 

“Will do its share toward bringing you some substantial orders We feel sure that ave ‘ \ : italogue 
of quality.” 


We want to hear from you—write to our nearest agent 


The Garvin Machine Company 


Spring and Varick Streets, New York City 


CHICAGO, PITTSBURGH, DETROIT and CLEVELAND, Manning, Maxwell & Moore, In PHILADELPHIA, E. L. Fraser 
50 No. 6th St BOSTON, Thomas Crowther & Co., 170 Oliver St ST. LOUIS, W. ¢ Johnson & Sons Machinery <¢ Los 


ANGELES, Smith-Booth-Usher Co 262 So. Los Angeles St SAN FRANCISCO, J. | Hicks, 967 Howard St SYRACUSE, The 
Cc. H. Wood Co. 

LONDON and GLASGOW, C. W. Burton, Griffiths & Co DRESDEN, (A-3) and BERLIN (C), and LEIPZIG, Hermann 
Haelbig PARIS and GHENT, Phenix Nouveau, Société Anonyme de Construction de Machines MILAN, Teodoro Koelliker 
STOCKHOLM, Hugo Tillquist’s Maskin Agentur MEXICO, TOKYO and SHANGHAI, Manning Maxwe!l & Moore Im 
VIENNA, Maschinen-Technisches Bureau, Ing. Rudolf Salzer. 
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Drafting Machines 


Universal Drafting Mach. Co., Cleve- 
land, 


Drilling Machines, Bench 
American Watch Tool Co., Waltham, 


Mass 

Barnes Co., W. F. & John, Rockford, 
Ill. 

Boynton & Plummer, Worcester, 


ass. 

Ingersoll-Rand Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, Mass. 

~— Drilling Mach. Co., Rock- 
or 

Slate Machine Co., Dwight, Hartford, 


Yonn 
Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J. 
v.%. Electrical Tool Co., Cincinnati, 


Drilling Machines, Boiler 


American Tool Works Co., Cin., O. 
Bickford Drill & Tool Co., Cincinnati, 


oO. 
— & Plummer, Worcester, 
ass 


Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 


Drilling Machines, Multiple 
Spindle 


Allen Co., Chas. G. Barre, Mass. 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., F. & John, Rockford, 


Ill. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

rinse Planer Co., Mark, Nashua, 


Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, III. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hartford, 


Conn. 
Hill, Clarke & Co., Inc., Boston, 


ass. 
Marshall & Huschart Machry. Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 
Prentiss Tool & Supply Co., New 


York. 
Rockford Drilling Mach. Co., Rock- 


, Il. 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 
Blate Machine Co., Dwight, Hart- 
ford, Conn. 
Taylor & Fenn Co., Hartford, Conn. 


Drilling Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 
Clark, Jr., Elec. Co., Inc., James, 


Machines, 


y- 
Costes Clipper Mfg. Co., Worcester, 


Geni Mfg. Co., Pittsburg, Pa. 

Hisey- Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
ae Electrical Tool Co., Cincinnati, 


Drilling Machines, Radial 


American Tool Works Co., Cin., O. 
— Mach. Tool Co., Springfield, 


Biekford Drill & Tool Co., Cincin- 
nati, O. 

Dreses Mach. Tool Co., Cin., O. 

Fitchburg Machine Works, Ostch- 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

— all & Huschart Machry. Co., 

McCabe. 7. J., New York. 

Morris oundry Co., Jno. B., Cin- 
cinnati 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement- Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 

——— Tool & Supply Co., New 


Yor 
me, & Co., Inc., Wm., Philadel- 


phia, Pa. 
Vendyck Churchill Co. New York. 
Wee Mchy. Co., C. ¢ . Detroit, 








Drilling Machines, Turret 


Fay Machine Tool Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


Allen Co., Chas. G., Barre, Mass. 
American Tool Works Co., Cin., O. 
Baker Bros., hwy oO. 

Barnes Co., F. & Jobn, Rockford, 


Ill. 
Beaman & Smith Co., Prov., R. I. 
Boynton & Plummer, Worcester, 


ass. 
Cincinnati Mach. Tool Co., Cincin- 
nati, O. 
Clark, Jr., Elec. Co., Inc., Jas., 
Louisville, Ky. 
Davis Machine Co., W. P., Roches- 
ter, N. Y. 
Fosdick Mach. Co., Tool Co. Cin., O. 
Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington Son & Co., Edwin, Phila- 
delphia 
ey A «& Wright Mfg. Co., Hartford, 


Con 
= = Ciarke & Co., Inc., Boston, 


Hoefer Mfg. Co., Free | Ill. 
Kern Machine Tool , Cincinnati, 


oO. 
a Machry. Co., W. B., St. Louis, 


Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Mechanics Machine Co., Rockford, 


Ill. 
Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 
New Haven Mfg. Co., 
Conn. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 
Prentiss Tool & Supply Co., New 


York. 

a Mach. Co., Rock- 
or 

<a. & Co., Inc., Wm., Philadel- 


New Haven, 


, Pa. 
sides” Machine Tool Co., South 
Bend, Ind. 
Slate Machine Co., Dwight, Hart- 
ford, 
Sloan & “Onece Mfg. Co., 


N. 
Taylor & Fenn Co., Hartford, Conn. 
Vandyck Churchill Co., New York. 
A gy Mfg. Co., Hartford, Conn. 
bad + A Russell Mfg. Co., Green- 


Newark, 


Weemie'l ener. Co., C. C., Detroit, 


Mich. 


Drills, Center 
Cleveland Twist Drill Co., Cleveland, 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Pr m. &. 


Standard Tool Co., Eiovelana. oO. 


Drills, Electric 


Clark, Jr., Elec. Co., Inc., Jas., Louis- 
ville, cy. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

Van Dorn Elec. Mfg. Co., Cleveland, 
Ohio. 


Drills, Hand 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., 
Louisville, Ky. 

Cogpes Clipper Mfg. Co 


ass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
ae Electrical Tool Co., Cincinnati, 


James, 


, Worcester, 


Drills, Pneumatic 
3 Air Compressor Works, New 
ork. 


Independent Pneumatic Tool Co., 
Chicago 
Ingersoll- Rand Co., New York. 


Drills, Rail 

Foote-Burt Co., Cleveland, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Standafd Tool Co., Cleveland, O. 


Drills, Ratchet 
ie Bros. Tool Co., Chicago, 
Ctgyetand Twist Drill Co. Cleveland, 


Hisey-Wolf Mach. Co., Cin., O. 
Parker Co., Chas., Meriden, Conn. 











Ratchet—Oontinued. 
Hartford, 


Drills, 

Pratt & Whitney Co., 
Conn. 

Rogers Works, John M., Glouces- 
ter Cit 

Standard Tool Co., Cleveland, O. 


Drills, Roek 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., Madi- 
son, Wis. 


Drill Speeder 
Graham Mfg. Co., Providence, R. I. 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynames 


Burke Electric Co.,tErie, Pa. 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

Eck Dynamo & Motor Co., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co. Cin., 

or Etec. Mfg. Co., Madison, 


Ridgway D game & Engine Co. 
Ridgway, 

Roth Bros. & Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 


Mass 
Triumph Electric Co., Cincin., O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Clark, Jr., .o Co, Inc., James, 
Louisville, =e 

Crocker - Wheeler Co. Aargene, ©. 5. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cincinnati, O. 

Northern Elec. Mfg. Co., Madison, 


Wis. 
Roth Bros. & Co., Chicago, Ill. 
Triumph Electric Co., Cincinnati, O. 
= Elec. Mfg. Co., St. Louis, 
o 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfe. Co., 
Pittsburg, Pa. 


Electrically Driven Teols 
and Machinery 


American Tool Works Co., Cin., O. 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Crescent Forgings Co., Oakmont, Pa. 

Hisey-Wolf Mach. Co., Cincin., 0. 

Roth Bros. & Co., Chicago, Ill. 

U. S. Electrical Tool Co., Cincinnati, 


oO. 
Western Electric Co., Chicago, Ill. 


Elevators 


Albro-Clem Elevator Co.. 
phia, Pa 

Harrington, Son & Co., Kdwin, Phila- 
delphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Philadtl- 


Emery Wheels 
See Grinding Wheels 
Emery Wheel Dressers 


American Emery Wheel Co., Provi- 
dence, I. 

.—O -Stephan Mfg. Co., Ur- 
an 

Diamond i? .& Stamping Works, 
Buffalo, N. 

Dickinson, Thee. L., New York. 

Safety Emery Wheel Co,. Spring- 


fieid, O. 
Standard Tool Co., Cleveland, O. 
Vitrified Wheel Co., Westfield, Mass. 
Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-Room 


Hart & Cooley Co., New Britain, 


Conn. 


Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Engineers, Mechanical and 
Electrical 

Crocker-Wheeler Co., Ampere, N. J. 

Dodge & Day, Philadelphia, P+. 

Merritt, Jos., Hartford, Conn. 


Engines, Gas and Gasolene 


Aupometie Mach. Co., Bridgeport, 
yonn. 
Blaisdell Machinery Co., Bradford, 


Pa. 
Grant Mfg. & Mach. Co., Bridgeport, 
Conn 









Engines, Motor 
a Mfg. Co., H. H., Syracuse, 


Ridgway Dynamo & Engine Co., 
Ridgway, 


Engines, Steam 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Engraving Machinery 

Gorton Mach. Co., Geo., Racine, Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Exhibition, Machinery 
Philadelphia Bourse, Phila., Pa. 
Expanders, Tube 

-_—}? & Co., W. H., Wilkes- 


are, 
Export 
Chyrehll & C.. Chas., London, Eng. 
CIF , New Y York. 


Eyelet Machinery 
Manville Bros. Co., Waterbury, Conn. 


Factory Equipment 


igen Metallic Mfg. Co., Aurora," Ill. 
{¢ , nee & Eng. Co., Boston, 


Fans, Electric 


Crocker-Wheeler Co., Ampere, N. J 
General Electric Co., New York. 
negrnern Elec. Mfg. Co., Madison, 


is. 
a Co., B. F., Hyde Park, 


ass. 

Western Electric Co., Chicago, IIl. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 


Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 


Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Fa. 
- - Schlemmer & C o., New 
ork. 
Nash Co., Geo., New York. 
Nicholson File Co., ns is Ee 
Reichhelm & Co., E. P., New York. 
Simonds File Co., Eitchburg, Mass. 


Filler, Iron 


Clark Cast Steel Cement Co., Shel- 
ton, Conn. 
Felton, Sibley & Co., Phila., Pa. 


Filing Machines 


Cochrane-Bly Co., Rochester, N. Y. 
Henry & Wright Mfg. Co., Hartford, 
Conn. 


Flexible Shafts 
a ae Flexible Shaft Co., Chicago, 


Coates Clipper Mfg Co., Worcester, 
Mass. 


Gem Mfg. Co., Pittsburg, Pa. 
Forges 


Boynton & Plummer, Worcester, 
Mass. 

Bradley & Son, C. C., Syracuse, N. Y. 

Burk Machy. Co., Cleveland, O. 

Miner & Peck Mfg. Co., New Haven, 


Conn. 
National Machinery Co., Tiffin. O. 
i Tool & Supply Co., New 


ork. 
Sturtevant Co., B. F., Hyde Park; 
Mass. 


Forgings, Drop 


Baines & Spencer Co., 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Crescent Forgings Co., Oakmont, Pa. 
. K. Tool Holder Co., Shelton, Conn 

Page Storms Drop Forge Co., Spring- 
field, Mass 

Williams & Co., J. H., Brooklyn, 


Hartford 


Forgings, Steel 

Cammel, Laird & Co., New York. 
Crescent Forgings Co., Oakmont, Pa. 
Mc Innes Steel Co., Corry Pa. 
Tindel-Morris Co., Eddystone, Pa. 


i i i i i 
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English Admiralty 


Require the finish of all 
government work to be by 
the grinding process as 


nearly as is possible. This 


shows that the Mother 

Country is awake in her re- 

quirements and that she 

appreciates a method of 

TODAY. This grinding 

carta lsh, © Stee ARES Oo esate mT mg he, ‘uet, cquting t0.2 from the rough casting ex- 

a a a ample is the work of a 

LANDIS GRINDING MACHINE and speaks well for a 12"x42" size. Our sizes 

are many and our types are varied. Let us send you a catalog which is full of 
information on grinding. 


Landis Tool Company, Waynesboro, Pa., U. S. A. 


AGENTS—Modern Machinery and Engineering Co., 309 Schofield Bidg., Cleveland, O. Marshall & Huschart Machinery Co., 64 
So. Canal St., Chicago, Ill., St. Louis, Mo.., Indianapolis, Ind Walter H. Foster Co., 114 Liberty St., New York. C. W. Burton, 
Griffiths & Co., London Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen and Budapest. Alfred 
H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao A. R. Williams Machinery Co., Toronto. Williams & Wilson, 
Montreal, Canada 









eee rd verre? Fe eh ei ee be eee eS ~~ > 3-4" 


Armstrong Tool Holders 


have saved years of time and thousands of tons of Tool Steel. Have you got your 
Share? If not let us help you NOW. 









Here’s the Best and Shortest Ratchet Drill Made. 


The sectional view shows clearly 
the construction which is simple, 
compact and strong. All parts 
are made from drop forgings or 
bar steel. Pawl and center are 
tool steel, carefully tempered. 
It is self discharging and can be reversed instantly. 
DIMENSIONS: 
Length of handle, 12 inches. Length of head, 33, inches 
Feed, 234 
It’s easy to make a ratchet drill with a LONG HEAD and a long feed 
or a short head and a SHORT FEED but this is the ratchet with a 
SHORT head and a LONG feed. 


Patent Applied For WRITE FOR SPECIAL CIRCULAR. 


ARMSTRONG BROS. TOOL CO., 115». Francisco Avenue, 


“THE TOOL HOLDER PEOPLE.” CHICAGO, U.S.A. 















inches. 
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Foundry Furnishings 

Adams Co., Dubuque, Iowa. 2 

Goldschmidt Thermit Co., New York. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass 

Frictions, Paper and Iron 


Rockwood Mfg. Co., Indianapolis, 
Ind. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chicago, 
Ill. 

Nash Company, Geo., New York. 

Tate, Jones & Co. Pittsburg, Pa. : 

Westmacott Gas Furnace Co., Provi- 
dence, R. I 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gus 

American Gas Furnace Co., New 


ork. 
Ciipeee Flexible Shaft Co., Chicago, 


Obermayer Co., S., Cincinnati, O. 


Westmacott Gas Furnace Co., Provi- 
dence, R. I 

Furnaces, Melting 

American Gas Furnace Co., New 
York. 

Nash Company, Geo., New York. 

West macott Gas Furnace Co., Provi- 


dence, R 
Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 


Hart & Cooley 
oe 
on Metallic Mfg. Co. 
anufacturing Equip. 
ing Co., Boston. Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Britain, 
Conn. 
Gages, Recording 
Bristol Co,. Waterbury, 


Gages, Standard 
Ames & Co., B. C., Waltham, Mass. 


Co., New Britain, 


Aurora, III. 
'& Engineer- 


Conn. 


Brown S, ae Mfg. Co., Provi- 
dence, 
mJ, ‘twist Drill Co., Cleveland, 
Gronkvist Drill Chuck Co., Jersey 
City, N. J 
ae Ay & Wrignt Mfg. Co., Hartford, 
on 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 

Conn. 
— x Wks., Jno. M., 
de 


Hartford, 
Gloucester 


ma Ry Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol! Mass. 
Wyke & Co., J., East Boston, Mass. 
Gages, Stenm 


Bristol Co., Waterbury, Conn. 
Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Gear Cutting Machinery 
Adams Co.., Dubuque, Iowa 


American Watch Tool C o., Waltham, 
ass. 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Bickford Drili & ‘Tool Co., 

nati, O. 
Bilgram, Hugo, Philadelphia, Pa. 


Machine 


Cincin- 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., Tolland, Conn. 


Eberhardt Bros. Mach. Co., Newark, 
Spring- 


Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Ne »wark, N. J. 

Harrington, Son & Co., Edwin, Phila- 
deiphia, Pa. 

McCabe, J. J., New York. 


Fellows Gear Shaper Co., 
field, Vt 


Newton Machine Tool Works, Inc., 
Philadelphia, Pa 

Niles-Bement-Pond Co., New York. 

a x Whitney Co., Hartford, 


Prentis Tool & Supply Co., New 
Blate Machine Co., Dwight, Hartford, 
Mfg. 
Bpacke Mach. Co., F. W.., 


apolis, Ind. 
veg Dorn & Dutton Co., 


nn. 
Bloan & Chace Co., Newark, 
Indian- 


Cleveland, 





Gear Cutting Machinery 
Continued. 


Walcott & Wood Mach. Tool Co., 


Jackson, Mich. 
Waltham Machine Works, Waltham, 
Mass. 


Whiton Machine Co., D. E., New 


London, Conn. 
Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 
Gears, Cut 


Bilgram, Hugo. Philadelphia, Pa. 
Boston Gear Works, Norfolk Downs, 
Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Caldwell & Son C o., H. W., Chicago, 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Davis Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Philadel- 


phia, Pa. 
an hin Bros. Mach. Co., Newark, 
N 


Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Fawcus Mach. Co., 

Fellows Gear Shaper Co., 
field, Vt. 

Gleason Works, 


Pittsburg, Pa.’ 
Spring- 


Rochester, Mass. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass. 
Hardinge Bros., Chicago, Ill. 
Harrington, Son & Co., Edwin, Phila- 
deiphia, Pa. 
Horsburgh & Scott Co., The, 
land, Ohio 
Lea Equipment Co., New York. 
~~ Process Rawhide Co., Syracuse, 
LY 


Nuttall Co., R. D., 

Philadelphia Gear Works, 
phia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Cleve- 


Pittsburg, Pa 
Philadel- 


Spacke Mach. Co., F. W., Indian- 
apolis. Ind. 

Taylor- ween Mfg. Co., McKees- 
Rock a. 

Van Dore & Dutton Co., Cleveland, 
QO. 

Walcott & Wood Mach. Tool Co., 


Jackson, Mich 


Gears, Molded 
( —ee & Son Co., H. W., 


Farrel Fdry. & Mach. 
Conn. 


Chicago, 


Co., Ansonia, 


i Mfg. Co., H. H., Syracuse, 

Reppunuh & Scott Co., Cleveland, 
Yhio 

= Gear Works, Philadel- 
phia, Pa. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Cleveland, 


Van Dorn & Dutton Co., 
oO. 


Gears, Rawhide 


Boston Gear Works, Norfolk Downs, 


Mass. 
eee Raw Hide Mfg. Co., Chicago, 


Earle Gear & Mach. Co., Philadel- 
phia, Pa. 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & E berhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Horsburg & Scott Co., Cleveland, O. 
new Process Rawhide Co., Syracuse, 
Nuttall Co., R. D., Pittsburg, Fa. 
Philadelphia Gear Works, Phiiadel- 
phia, Pa. 
Sawyer Gear Works, Cleveland, O. 
= Dorn & Dutton Co., Cleveland, 


Worm 


Albro-Clem Elevator Co., Philadel- 
phia, Pa. 


oe Gear Wo k:, Norfolk Downs, 


Gears, 


Eberhardt Bros. Mach. Co., Newark, 


Farrel Fdry. & Mach. Co., 
Conn. 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Horsburgh & Scott Co., Cleveland, O. 

Nuttall Co., R. D., Pittsburg, Pa. 


Ansonia, 


Philadelphia Gear Works, Philadel- 
phia, Pa. 

Taylor-Wi ~~. Mfg. Co., McKees 
Rocks, 


Van Dorn & ‘Dutton Co., Cleveland, 
O. 


Generating Sets 

Burke Electric Co., Erie, Pa. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 


nese hern Electrical Mfg Co.,Madison, 
is 
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Generating Sets —Continued. 

Ridgway Dynamo & Engine Co., 
Kidgway, Pa. 

Sturtevant Co., B. P., Hyde Park, 


Mass. 
Triumph Elec. Co., 


Generators, Gas 

American Gas Furnace Co., 
York. 

Graphite 

Dixon Crucible Co., Jos., 
N. J 


Cincinnati, O. 


New 


Jersey City, 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Coates Clipper Mfg. Co., 
Mass. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 

Gem Mfg. Co., Pittsburg, Pa. 

Heaid Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincinnati, O. 

M eae Machine Tool Co., Cincinnati, 


Worcester, 


Inc., James, 


Niles-Bement-Pond Co., New York. 

U. S. Electrical Tool Co., Cin., O 

Grinders, Cutter 

Bath Grinder Co., Inc., Fitchburg, 
Mass. 


Becker-Brainard Milling Mach. Co., 
Hyde Park, Mass. 

Brown & Sharpe 
dence, R. I 


Mfg. Co., Provi- 


Cincinnati Milling Machine Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., Jas., Louis- 
ville, Ky. 


Crocker-Wheeler Co., Ampere, N. J 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Heald Mach Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Ingersoll Milling Mach. Co., Rock- 
ford, Hil. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 


Norton Grinding Co., Worcester, 
Mass 
Pratt & Whitney Co., Hartford. 


Conn. 
Prentiss Tool & Supply Co., 
York. 
Rivett Dock Co., Boston, Mass. 
U.S. Electrical Tool Co., Cincinnati, 


New 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Cylindrical 
aoe @ Grinder Co., Inc., Fitchburg, 
ass 
Brown & Sharpe Mfg. Co., Provi- 
dence, I. 


Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 


Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disc 

Bath Grinder Co., Inc, Fitchburg, 


Mass. 
Besly & Co., Chas. H., Chicago, IIl. 
- 1 a Machine Co., Providence, 
4 


Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co., Worcester, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Taylor & Fenn Co., Hartford, Conn. 


Grinders, Drill 


Heald Mach. Co., Worcester, Mass. 
Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Safety Emery Wheel Co., Spring- 
field, Ohio. 
Wm., Philadel- 


Sellers & Co., 
Cleveland, O. 


phia, Pa. 
Standard Tool Co., 

U. S. Electrical Tool Co., Cincinnati, 
Ohio. 


Inc., 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 

Bath Grinder Co., Inc., Fitchburg, 
Mass. ; 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. 
Heald Mach. Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 
Rivett Lathe Mfg. Co., Boston, Mass. 
7 Electrical Tool Co., Cincinnati, 


Grinders, Knife 


American Wood Working Mchy. Co., 
Rochester, N. Y 





Grinders, Knife—~Continued. 

Safety Emery Wheel Co., Spring- 
field, O 

Grinders, Portable 


Cincinnati Flectrical Tool Co., Cin- 
cinnati, O. 
Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky 
Coates Clipper “Mfg. Co., 
Mass. 
Hisey-Wolf Mach. Co., Cincinnati, O. 
U.S Electrical Co., Cincinnati, Ohio 


Worcester, 


Grinders, Saw 
Tindel-Morris Co 

Grinders, Tvol 
Tool Co., Chicago, 
F. & John, Rock- 


Eddystone, Pa 


Armstrong Bros. 
mW 


Barnes Co., W. 


ford, Tih. 

Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Blount Co., J. G., Everett, Mass. 

Brown & 1 nai Mfg. Co., Provi- 
dence, R. 

Cincinnati Electrical Tool Co.. Cin- 


cinnati, O. 


Cincinnati Milling Macbine Co., Cin- 
cinnati, O. 
Clark, Jr., Elec. Co., «nc., James. 
Louisville, Ky. 
Providence, 


Diarmond Machine Co., 
R. I 


Gisholt Mach. Ce., Madison, Wis. 
Gould & Eberhardt, Newark. N. J. 
Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 
Harrinston, Son & Co., Edwin, Phila- 
delphia, Pa. 
Heald Mch. Co., Worcester, Mass 
Hisey-Wolf Mach. Co., Cinein., O. 
Landis Tool Co., Waynesboro, Pa 
McCabe, J. J.. New York. 
Morse Twist Drill & Mach. Co.. New 
Bedford, Mass 
Mummert, Wolf & Dixon Co., Hano- 


ver, Pa. : 
Niles-Bement-Pond Co., New York 


Norton Grinding Co., Worcester, 
Mass. 

Rivett Lathe Mfg. Co., Boston, Mass. 
Rockford Drilling Mach. Co., Rock- 
ford, Ill. 
Safety Emery Wheel Co., Spring- 

field, O. 
Sellers & Co., Inc.. Wm.. Philadel- 
phia, Pa 


Standard Tool Co., Cleveland, O. 

U. S. Electrical Tool Co., Cincin- 
nati, O. 

Vandyck Churchill Co., New York. 


Vitrified Wheel Co., W estfield, Mass 
Whitney Mfg. Co., Hartford, Conn. 
Wiimarth & Morman Co., Grand 


Rapids, Mich. 


Grinding or Polishing Ma- 
chinery 


Abrasive Material Co., 
Pa. 

American Emery Wheel Co., 
dence, R. I. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., 
Mass. 

Besly & Co., Chas. H., Chicago, Ill 

Blount Co., J. G.. Everett, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. L. 

ty Iron Foundry, 


.. = 
Burk Machy. Co., Cleveland, O. 
Chicago Machine Tool Co., Chicago, 
Ill. 


Philadelphia, 


Provi- 


Inc., Fitchburg, 


Providence, 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., Jas., 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worcester, 


Mass. 

Crocker-Wheeler Co., Ampere, N. J 

Diamond Machine Co., Providence, 
R 

Gardner Mach. Co., Beloit, Mich. 

Harrington, Son & Co., Edwin, 
he pe Pa. 

Heald Mach. Co., Worcester, Mass. 

Hill Clarke & Co., Inc., Boston, 
Mass. 

Hisey-Wolf Mach. Co., Cincinnati, O. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Monarch Emery & Cor. Wheel Co., 
Camden, N. 

Newton Mach. Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., yew York. 


Inc., 


Northern Electrical Mfg. Co., Madi 
son, Wis. 

Norton Grinding Co. Worcester, 
Mass. 

Pittsburg Emery Wheel Co., Pitte- 


burg, Pa, 


